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sis. ‘Silver Pyrheliometer. c. G. Abbot. 
Collections, 56. 10. pp. 1-10, March 81, 1911.) The recording e 
instrument consists of a silyer disc bored out to admit the cylindrical bulb 
of a sensitive thermometer. To allow of more perfect heat conduction to the 
bulb, the cavity is lined with steel and the intervening space filled with mer- 
cury. The aperture is hermetically sealed with a shellaced cord and Chat- 
terton wax. The tube of the thermometer is shielded and protected by a 
long nickeled brass tube, a slot being provided for reading the scale, The scale 
is graduated from — 15°C, to + 50°C, in tenths of a degree. The silver disc is 
enclosed in à cylindrical copper box, which again is enclosed in a wooden 
_cover to minimise temperature-changes, The admission of sunlight is oon · 
trolled by three diaphragms, and the whole interior of the copper cover is 
thickly coated with Jampblack. The instrument is mounted on a simple 
equatorial stand with screw and worm-wheel for following the sun. It is not 
intended that this pyrheliometer should be employed for absolute determina- 
tions of the solar constant, Its purpose is merely to furnish readings propor- 
tional to the intensity of the sun's radiation, comparable with one another at 
all times and places. To secure such measurements, at separated 
stations instruments of this pattern have been sent to Ry tebew at 
St. Petersburg, Instructions for 
setting up and working are also given. e litiek C. P. B. 


819. Method of delermining Upper and Lower Elastic Limits, and the 
Hardening of’ Metals. O. Faust and G. Tammann. (eitschr. Phys. 
Chem.” 75. 1. pp. 108-126, Nov. 1, 1910.)—It is possible, by ‘miéréscopic 
observation of the polished surface of a metal block, to determine accurately 
* 1 per cent. the point of permanent deformation in tension or compression ; 

aod caer! meratont the same for both. Most metals show isolated crystals or 

tions when the lower elastic limit’ is passed; at ‘higher’ loads 

Fan follow. In * this order is reversed ; the ‘elastic 
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limit rises with a rising load and, with extremely slow increase of load, the 
highest working stress used becomes the lower elastic limit of the metal. 
Thus the metal hardens up, till the upper elastic limit—the point of elastic 
flow—is reached. The hardening (or recovery) of a metal is determined 
quantitatively by the values of the two elastic limits. This recovery is 
caused, not by the formation of a hard crystalline structure or by a change 
to the amorphous state, but by diminution of size of the constituent crystals 
caused by the formation of different planes of cleavage. The pressure on 
each crystal is considerably diminished by the increase of the number in a 


of cleavage planes have been formed that cleavage can take place. Thos the the 
F for elastic flow. This theory of 
the raising of the lower elastic limit is supportet by the following facts: 
(a) The microscope shows that hardening is accompanied by the formation 
of smaller crystals. (5) Quick cooling of the metal during crystallisation has 
the same effect on the number of crystals and on the elastic limit. (c) A 
fluid pressure causing a stress idyondyth® upper limit causes no cleavage 
surfaces in the metal and does not affect the lower limit. (d) The hardness 
of the individual crystals, determined with the sclerometer, is not sensibly 
altered during the elastic hardening. C. A. M. S. 
JAAAZAD 
Some Modern Methods of Testing to 
Some’ of the modern methods eee study of steels 
have been applied to copper alloys. Preliminary experiments indicated that 
they only serve to show the dimiiiution of — quality of the metal as a result 
of the presence of cavities, blowholes, oxides, and other ‘impurities, but the 
researches ‘have been continued with a view to placing on record the value 
Of, and the relation between the various tests. Sixty-two’ samples of copper 
and its alloys (bronzes, simple and complex brasses) containing from 50 to 
908 per cent. Cu have been subjected to tensile,’ Brinell hardness,’ Frémont 
shear, and Guillery shock tests, both as drawn and after antiealing at 
650° C. Overheated metal breaks with a heterogeneous coarsely crystalline 
fracture, and shows little elongation and no reduction of area ia the Cate 
test. Unlike overheated steel it cannot be restored by mechanical treatment, 
but has to be re-melted. The fi for the elastic limit and elongation afford 
an idea of the initial hardening of the material. If R is the tensile strength 
snd A the Brinell hardtiess’ of 87 material, Rca gives the rélation between 
two pro Being (00-88 for hard wn and 0°51 for annealed 


ecomes he concludes that the application of these 
th of’ per a te in 
21.,Mechanism, Deformation of Stretched Metals, 
Hartmann. (Comptes 2. 1008 100 and pp. 108 
1088, April 24, 1911.) — The, results are given the extension 


moderately thin bar 88 are evident in the ocess of el 
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Dur · sided pyramids) of various sizes, all alike and arranged: symmetrically. 
In plan their diagonals are parallel and perpendicular! respectively to thé 
azis of the specimen, and they intersect the surface in lozenges, Whosd 
greater axes lie transversely and whose sides thus make an angle with 
the axis, greater than 45° and generally about 60. The number of pyramids 
increases very rapidly with the load. The number continues to increase for 
a time after the: load is left stationary, this effect being the more pronounced 
when elongation has been rapid before stopping the load. Finalty, when the 
load is sufficiently high, the whole!surface is broken into pyramids whose 
bases, being contiguous, form dark or brilliant lines, according to the method 
of illumination adépted. At this moment the pyramids ‘abut most frequently 
along lintsiat angle a” with the axis. This first stage extends to the neigh 
bourhood of the ultimate load. It is followed by the appearance of strictures 
or grooves extendirig from one edge of the bar to the other ; they represent 
aggregations of juxtaposed molecular deformations and are inclined to the 
axis atthe angle a. Normal to ‘their general direction they take the 
form of waves with double inflection which stand out from the surface by 
varying amounts. According to the nature of the metal, fracture occurs 
either (a) by the accentuation of one wave or of two neighbouring waves 
till the specimen breaks in one groove or between the two waves, or (5) the 
initial strictures are not very deep and no one grows more quickly than the 
others. In this case the i ng load causes a series of waves of molecular 
displacements to travel over thes metal which serrate the entire surface and 
are followed by a second series cutting up the granulations left by the first. 
Finally rupture takes place, and in the large stricture which forms at this 
instant can be seen a series of lines which are the traces of the last series of 
molecular undulations. 

In the second paper some tests on annealed brass bars 4 mm. thick 
ty ao at 90 kg. load,” 
indicated by the sidden appearance of sinuous depressions f. 
two general directions at eie ee fo the axis. When the load reaches 
160 Kg. the surface becomes entirely, granulated and the directions of the 
lines ate not perceptible. The surface is now repolished, and an increase 
of a few kg. gives rise to a remarkably clear and regular network of tines. 
An intfease to 220 kg. 2 these lines, which reappear, after repolistiin 
under a slow increasé of load. This process may be repeated until rup 
occurs. It is bound that polishing one face only of the specimen causes t 
growth of a concavity in the other face which, in the brass bars above, 
exceeded 1 mm. in depth. The suggested explanation is that the molecular 
movement is less at the axis than at the surface, so that the removal by 
polishing of the surface metal on one side accentuates the inequality on the 
unpolished side, the latter assuming a concave surface. Tests were made on 
bars 20 mm. wide having notches in the sides opposite each other and spaced 
at regular intervals of 20 mm. from each other. Depressions appeared, all of 
which started from the notches and were inclined at the angle ““ to the 
axis. It should be noted that no contractions appear joining the notches, as 
the reduced area i these directions would lead one to expect. “If the notches 
regular systems which are independent of each other, and which form 
lozenges whose greater axes are perpendicular to the axis of the specimen. A 
circular hole im the centre of the specimen becomes the centre of Ie 
lines forming the arms of a cross inclined at an angle “a” to the axis. 

C. M. 8. 
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822. Brownian Movement of Particles due to very Rapid Air-waves. 8. 
Lifschitz. (Comptes Rendus, 162. pp. 761~762, March 20, 1911.)}—When a 
short wave-length are set up. These waves produce Brownian movements of 
particles of smoke. Such movements were studied with an ultramicroscope. 
At the moment of the discharge displacements of all the particles of smoke 
occur, but the directions of the displacements are very various. The dis- 
t is greater the greater the energy of the discharge. The frequency 
823. The Function of the Walls in Capillary Phenomena. 8. L. Bigelow and 
F. W. Hunter. (Joufn. Phys. Chem. 15. pp. 867-880, April, 1011) — The 
authors have determined the height to which water and benzene rise when the 
liquid surface is in contact with materials of different kinds. The method 
employed was a modification of that used many years ago by Oersted. On the 
ground end of a glass tube was placed a plate of the particular material, in 
which a fine hole had been drilled. The tube was depressed in the liquid, the 
capillary ascent of which was to be determined and was then raised until 
the liquid broke away from the capillary opening in the plate. The values of 
radius of opening multiplied by height of ascent in the case perenne ee 
name qs given in the following tables :— 


WaTER : Temp. 20°56 — 21°. 


of rh, 


It is thus shown that, according to the above measurements, the capillary 
ascent varies with the nature of the capillary tube. This is explained by the 
author as due to differences in adhesion between and the substance 
ol the wall. A. F. 
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| Highest. Lowest. Average. 
| 15°28 14°98 15°16 
| 15°82 15°08 15°11 
| 14°89 15-00 
Muminiunn . | 15°04 14°63 1478 
| 14°89 1461 1476 
Platinum 2 | 1476 14°60 1472 
| 14°71 14°68 14°69 
Celluloid | 14°29 | 18°97 | 14:12 
BOOS - wax .. .. . . 1808 1299 18-02 
Paraffin... ... 990 | 98 9-69 
BENZENE : Temp. 20°56 + 0. 
| Value of rh. 
Plallnum 6-01 
5°87 
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3824. Dependence of the Coefficient of Transmission of the Atmésphere on 
Meteorological. Conditions. O. v. Myrbach-Rheinfeld. (Akad. Wiss 
Wien, Sitz. Ber. 119. Au. pp. 419-485, March, 1910.)}—Regular measurements 
of solar radiation were made with an Angstrom pyrheliometer at Innsbruck, 
from Jan. 4 to June 80, 1908, from which the value of the coéfficient of trans- 
mission was determined for each day. The author finds a more intimate 
connection to exist between transmissibility and vapout pressure than had 
been observed by other investigators. He finds a mean decrease of trans- 
parency per mm. of vapour pressure over the range from e = 8mm, to 
er 12mm. of 0008 (Westmann 0-005, Gorczinski 0.006). The connection with 
the atmospheric pressure is considerable. The transparency decreases on the 
average by 0-004 for a decrease of pressure of 1 mm. The observations were 


following in 
the order (2) wedge of “high” projecting from the East (Féhn conditions), 
(8) uniform pressure distribution, (4) wedge of high projecting from West, 
(5) col“ between two, highs.” ‘The transparency was thus found to be 
greatest under conditions of descending air, and least under conditions of 
— 


doc #2 1911.)—Islands and shallow water near the middle of the lake divide 
Windermere into a deep upper half and a less deep lower half. Both have 
seiches of their own, but there is also a common uninodal seiche of the whole 
lake, of small amplitude and long period, 60-7 min. The author made obser- 
vations at two spots, and describes the simple form of recording limnograph 
which he used ; F 
wagon recorder requires a float of 16 | We. 

888. Solar Constant of Radiation. C. G. Abbot and F. E. Fowle, Jr. 
‘ophys. Journ, 88. pp., 191-196, April, 1911.)—In a paper published in 
[Abstract No. 1865, (1909)] details were given of an attempt to fix the 
ue pytheliometric scale for the reduction of radiation observations made at 
e Smithsonian Astrophysical Observatory, and attention was called to the 
necessity of determinations further in the ultra-violet than had been e 
tomary. oth these questions have now received attention. Observatior 
800 Wr specially adapted for ultra-violet iny tion have been made 
Mount Wilson and Mount Whitney in California. The individual value 
Mount Wilson the period 1905-09 are curves 


oP * . The final result is that the mean 


Periodicity of Sun-spots.- — — (Roy. Soe.) — 
86. pp. 50-38, March 14, 1911.) — Taking the mean afeas of sun- spots from the 
Greenwich measures it is found that there is a well-marked period of 
4°79 years, and a similar period has been found by Oppenheim for magnetic 
spots and the Leonide meters. 0. P. B. 
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828. Temperature of the S. F. \Kuribaumi. (Preuss. Akad. Wiss. 
Berlin, Sita. Ber. 260 pp. 641-064, By Spectroscopic comparison of 
sumlight with a standard lamp a series of determinations of the solar temperd- 
ture have been made. The mean result is given bs abs: (Holborn Day 


89. Comet Photometry. | M. K. Shaw. (Roy. Astronom. Soc., M. N. 71. 
pp. 282-238, Jan., 1911) — To determine the magnitude of a faint comet it is 
proposed to count over an area of the plate (covering about one-third of a 
square degree) the numbet of stars which are apparently as bright - as the 
comet, and by comparison with the Gtoningen Catalogue the limiting magni- 
tade of the stars is deduced. If the stars have trailed during the exposure on 
the comet a correction must be introduced to allow for this. A discussion is 


given of the chief etroré:to-which the method e, oH 
x i off m id“ jo.egboew 19h10 91) 


Absorption’ of tha’ Atmbsphere:: C. Galissot. (Comptes 
Rendus; 152. pp. 569-571, March 6, 3 attempt has been made to 
determine the coefficients of atmospheric selective absorption on starlight at 
the Lyons Observatory, using tliree- colour screens acoording to the method 
proposed by Nordmann. The measurements of brightness were made at 
various positions from 4° to 88° zenith distance. From the results of a pre- 


liminary discussion effects, are operative to a 


881, Equatorial Current of Fupiter in 1880, 4. 8. ‘Williams. (Rey. 
Astronom. Soc., M. N. 71. pp. 166-160, Dec., 1010.) From observations of 
eight spots the rotation period of the equatorial current. ol Jupiter during the 
opposition of 1880-81 was 9h, 50m. 7628. This is nearly 20 sec, shorter 


than the value during the twenty years 1988-1909, being equivalent to a real 
difference of velocity of about 15 miles (24 km.) per hour. C. P. B. 


Theoyy of Molton of Fupiter anu R. T. A. 
th Aftican Journ. Sci. pp. 104-120; Jan., 1911. Hape Vel 
tables based on it consdituted the authority for places of N iter until 
of Hill's revised values, now used in the English, American, 
rman Ephemérides. A compatison of the plates accordi K to Leverri 
Hill, and recent photographs obtained at Greenwich, Shows 1 Hurs ta east 
resent the longitude of Jupiter in 1908-09 ‘within 
Tor is about 18. The discrepancy is shown to be ih a 
adoption of an erroneous value for thé ratio of the 
‘ Jupiter and Saturn, this being one of the fundamental criteria 1 
ory, and therefore weight all 


a? tari 


Astronom. Soc., M. N. 71. pp. 144-145, Dec., 1910.)—The writer briefly reviews 
the photographic evidence bearing on the relative brightness of the Martian 
polar caps and the general continental areas, showing that even on the best 
images taken at Mount Wilson there is no trace oi the dark band which has 
| vd Med inloue £ bag 
804. ‘Radiation: A. F. and F. A. 


Lindemann. (Roy. Astronom. Soc., M. N. 71. pp. 186-161. Dec. 1910) 
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Starting with tue. .deduction from the electromagnetic theory of light that 
two black bodies ropal each other: with a force involving their dimensions, 
absolute temperature, and distance apart; the analysis is extended, to cases 
where the bodies have a definite albedo, to particles in space without intrinsic 
heat, and to the planets with varying conditions oi density, temperature, and 
albedo. He finds that two stones of albedo 0°83 and density * will — 
attract nor repel each other when they are at the same distance 

as the earth if the product of their radii is 9°5 m., 
diametets are 610 em. If they are smaller they will repel ene ries 

— will — It is also shown that within th 


2214 


apart. Some interesting to comets are included, sowing that in 
45 io given orbits may be oval inst 
al, at this may for the observed del of 
Rondus, 162. pp. 904-995, April 10, 1011.) Various ‘statisticians! have com 
puted the number’ of stars of certain magnitudes which on theories of distri- 
bution should be visible; and to explain the variations of these estimates from 
the actual numbers as counted on photographs of the sky several elaborate 
theories have been formulated. The author suggests that part at least of the 
effect may be due to the absorption and diffusion of starlight by the myriads 


of meteorites distributed in space, en C. P. B. 


836. Interference Spectra of Nebula, * Fabry and H. Sa 
102. pp. 908-907, Xprif 10, 1014. Astrophys. 

June, 1911. }—Interferometer determmations are 
suitable for. the examination of light sources emitting only a few mono- 
chromatic radiations, and this being one of the, chief characteristics of 
gaseous nebulz, the authors have made several interesting experimen 

_ this way. With the 20- Cm. objective of the Marseilles Observatory 
were made on the nebula. of Orion. By visual examination the 
interference rings were seen without difficulty, with differences of path of 
mm., 2 mm,, and 6 mm., due ta the principal nebular radiation at 5007. 
ha were also taken with 06 mm, difference of path and e 

of 50 and 15 minutes, showing perfectly sharp rings. It is hoped that the 
method will lead to more accurate wave - leugths of the nebular spectrum 
nebulz themselves. C. P. B. 


887. ‘Spectrum of Red Star in ‘Lacerta. 7. E. Espin. (Roy. ‘Astronom. 
5s. following BD. + 51° 8420, and about 2 minutes 

— — rr it. Spectroscopic examination showed the presence of bright 
lines. First seen in twilight as g magnitude, it boxed the Hg line of hydrogen 
very ‘bright, flanked on the more refrangible side by an enormous band 
maldingithe spectrum discontinuous. Another bright band was then visible, 
and still further to the violet another suspected. One bright line was in the 
yellow; and between this and Hg three bands with bright fintings’ betten 
them. [ This obſect is now catalogewéd as Nova Lacerue. ! Ci. P. B. 
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92 + of Small Star near Lyn. 8. W. Burnham. 
an Astronom. Soc., MN. 71. pp. 9086-218, Jan., 1911.) Previous attention 
‘has been called to the remarkable proper motion of a small star near 17 
Lyre [Abstract No. 1061 (1908)] ; although only of 3 


e (Bull. Astronomique, 27: pp. 145-152, May, 1911. Nature, 86. 
A April 27, 1911. Abstract.) By a method involving the knowledge of 

e intrinsic light and effective temperature of the sun, it is attempted to 
determine these quantities for the variable Algol and its assumed satellite. 
The result indicates that the surface brightness of Algol is about 26 times 

C. P. 


Journ. 88, pp. 197-216, April, 1911.)— The light curve of S Aræ proib 
erw e that the variability is compound, one part being due to intrinsic light- 

ge, the other due to eclipsing by variation of orbital positions with 
respect to the sun. The period as determined at Lovedale, South Africa, is 
10h. 50m. 48°45s., found from the instants when the variable passes through 
the tenth magnitude during its increasing phases. A long list of observations 
is recorded, covering the period April 1 to September 22, 1910. C. P. B. 


4° 


REFERENCES. 


841. ‘Calculating Machine. K. Hoecken. ‘(Zeitschr. Instrumentenk, 81. 
pp. 101-105, April, 1911.)—Describes, with diagrams, photograph, and theory, an 
apparatus designed for various arithmetical. and trigonometrical cal 
including the calculation of oor functions. The apparatus is simple, easy to 
use, and mechanically good. —— 


842. Stopwatch with Release and K. Lux. 
(its Instrumentenk., Beib. 6. pp. 57-60, March 15, 1911 )—Mlustrated. 

848. Palmer Physical Laboratory of Princeton University. H. merten 
(Science, 82. pp. 289-295, Sept. 2, 1910 The chief feature consists in the ventilating 
equipment, by which either complete or partial artificial ventilation can be obtained, 
and any desired humidity (for electrostatic studies, &c.). Refrigeration and con- 
stant-temperature rooms with thermostatic temperature control are other special 


844 en Retatiotly ‘Principe.’ . v. atowsky. 
Zeitschr. 12. pp. 164-169; March 1, 1011.) —A mathematical of the 
Of ‘elasticity from the standpoint of the relativity principle. The author concludes 
that Bares’ claim to define the rigid body “as one in which a volume element does 
846. Simplification: of Formule for with Single 


Reinforce. 
ment. W. C. Unwin, Gingineering, Me pp. 267-268, 7003 
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Mech. Engin., Journ. 88. pp. 449-482, April, 1911.) 


847. Propagation of Shearing Deformation in Gases. R. Reiger. (Ann. d. 
Physik, 84. 2. pp. 258-276, Feb. 8, 1911 0) 


848. Maxwell's Law of Velocity Distribution on the Relativity Theory. 
Juttner. (Ann. a. Physik, pp. 066-008; May 9) mathematic 


of Relativity... Campbell.) (Phil. Mag. 21. pp. 60% 
617, April, 1911.)—A descriptive examination of the principle of relativity intended 
man in the laboratory.“ E. H. B. 

300. Motions in Continuous Media. k. Zorawski. (Acad. Sci igo 
and unsuitable for on H. B. 


S581. Relati F 


(Annal. Soc. Sci. de Bruxelles, 88. 2. ‘pp. 79-160, 1910-1911. 
paper. 


21. pp. 119-121, Jan. 1911.)}—Mathematical. 


804. The Weight of Bailing Drop III. 
Determination of the Weight of a Disp 

88. pp. 349-362, March, paper in deal a 
determining surface tension by the drop method. 4 F; 

885. Coefficient of Compressibitity of Liquids. W. A. Suchodski.” 
van Chem. 74. 8. pp. 287/778, 1910. A new method for measuring the com- 
pressibility of a liquid has been worked out by the author. For details the original 


pp. 507-886, March, 1911.) —4A mathematical proof, is given of various 
gen. 
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N relativity. It is concluded that the law of equipartition of energy in ideal mon- 
atomic gases is never strictly satisfied on the relativity theory. [See Abstract 
No. 1014 (1906). | E. H. B. 

e 

A 


859. Monochromator. H. du Bois and G. J. Elias. (Zeitschr. 
Insteamentenk. 81. pp. .79-87,..March, 1911. Communication from, 
Bosscha Laborat.)—Desoribes.a spectrum apparatus of high dispersion. whi 
can also be used to give strong monochromatic light for polarimetric measure- 
ments,. The apparatus is of the fixed-arm type, the light from the collimator 
passing first through a fixed 80° prism, then through a 60° prism, and ‘after 
reflection from a mirror through a second 60° prism and another of 80° which 
is also fixed. The two 60° prisms and the mirror are all turned by the me 
micrometer screw so that minimum deviation is always secured. For details 
the original paper must be consulted. [See also Abstracts Nos. 1000 (1904) 

dur Elasticity, P. Rossi. (N. Cimento, 20. pp. 268-277, Oct., 1910. - 
Continuing his * on the subject N No. 1705 (1910)] and with the 

¢ samples of cot chouc, the author ‘ed the ordinary and e 
refractive indices with the properties during — 
bjection to constant stretching force. The behaviour of vulcanised 
rubber is practically identical, Poisson's ratio which for 
vulcanised rubber is about half that for vulcanised rubber, remaining 
constant, and the double refraction diminishing n — so that the 


861. Speed of Light in Refracting Media. Q@utton. ( (Comptes, us, 
152. pp. . previous note described a met 
com waves and of light in air [see Abs 
No. 781 Gon The author now gives the result of using the same 
for comparing the speeds of light in air and in a liquid. The liquids 
were carbon disulphide and monobromonaphthalene, The results obtained 
are in accord with the theory developed — Sen seen on the 


862. Refraction and of Light in the Gases CO,, CO, and C70, 

& 801-816, April 7, 1911. 


of Dissertation, Breslau, 1910.) — Measures of tefractive index fot several 
different wave · lengths in each of the gases named ate tabulated) together 
with results obtained by previous observers in thé ease of CO, and. CO. 
ese gases were analysed, and the results of the analysis used to correct the 
indexes, Fhe optical qualities of C viously only been investigated 
for the liquid state. The author's results for CO, are not — 
reyealing the existence of a systematic error. Natanson's hypothetical rela- 
tion between dispetsion and valency does not derive mucti support from the 
Observed results; which diverge considerably from those computed by his 
formula [see Abstract No. 1206 (1909)]. A. E. 
G08. Optical Dispersion : Analysis of its Dependence upon Physical Conditions, 
T. H. Havelock. (Roy. Soc Proc. Ser! A. . pp. 
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The chief ‘results are summarised by the author in the following manner: 
(1) The formal scheme of the theory is the representation of the effect of the 
physical state of the medium upon its dispersion by means of two variables: 
the density p, and a quantity „ expressing an effect of molecules. 
(2) A relation independent of « is deduced, and is used as a test of the theory, 
namely, the difference’ of / 1) for any two physical states is independent 
of the wave-length. (8) As the result of an analysis of available experimental 
data, it appears that the scheme is sufficiently adequate for gases, for liquids, 
and for changes of state from gas to liquid. For solid substances, the two 
we variables p and „ are not sufficient to express all the facts, but it seems that 
/ the term involving o must at least be taken into acoonnt in a.complete theory. 
(4) ft is shown that it is possible to include, either wholly, or in part, the dis- 
persion of artificial or natural double refraction in simple. cases. (5) By 
assigning a standard state for the medium, gas at O and 760 mm., for which 
is zero, numerical values of v are obtained for various substances in different 
states. Anomalies in molecular refractivity. are ascribed, in part, to the 
variations in . (6) Using a type of dispersion formula involving » and a; it 
is shown that the positions of the absorption (maxima depend upon these 
quantities as well as upon the frequencies of the natural vibrations of the 
molecule. The consequent: displacement of the maxima for varying com 
ditions. of pressure, . by analysing 
2 .. H. W. 
864. — — ‘Application to 
G. Mestin. (Journ. de Physique, 1. Ser. 6. pp. 88-108, Feb., and pp. 206+ 
218, March, 1911/}—Many spectroscopes are constructed so that the dispersion 
can be vatied according to the number of prisms interposed in the ‘path oi 
the rays of light. In many such apparatus the dispersive power is doubled 
by doubling the number of interposed elements, but this rule of proportion 
is far from holding generally; in some casts indeed the dispersion is 
actually diminished by the interposition of an additional member. The 
author discusses various cases of prism combinations, and derives formula 
for calculating the dispersive power applicable also to systems including 
gratings or echelons. Wide tind superposed, the order of 
disposition is not immaterial. The problems treated are simplified by con- 
sidering the equivalence of a simple prism possessing certain of the properties 
of the compound system, and having the same dispersive power, while others 
of its properties are at the disposal of the calculator. If A denotes the prism- 


1318111 fi ae on iv) 


sin A, 


‘The dispersion of a single prism would D Equating 
these twa expressions gives another felation connecting the quantities 
imvolyed,:in addition to the fundamental relations. If a omponnd prism, be 
reversed. end for end, the new dis pet sive power a‘ is connected with the; old, 
a. andahe magnifying power M, by the equation a = M, M being equal to 
tho continued product of the quantities dejd@é ſor all the prisma qi the com- 
bination. The paper concludes with a discussion of the magnifying power 
of a compound prism, in the course of which it is showa that when the 
the same direction. 
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808. Opacity of Certain Glasses for the Ulira-violet, L. Bell. (Amer. 
Acad., Proc. 46. No. 24. pp. 671-680, April, 1911.}—The glasses investigated 
include afew optical glasses and several coloured glasses commonly used for 
protective spectacies in America. Previous studies of the subject from the 
ophthalmological side have mostly been made with open electric arcs subject 
to fluctuations. The author used a quartz mercury lamp operating at 200 
volts; with a current of 4 amps., and a concave-grating spectrograph. The 
results are illustrated by spectrograms of the region from 410-810 yp’; also 
by a spectrogram of the extreme ultra- violet portion of the quartz lamp 

from 810-280 an, which is relatively rich in lines, but is obliterated 
by the absorption of all the glasses examined. At 280 nn atmospheric absorp- | 
tion becomes very powerful. The “abiotic” radiations, which are particularly 
active in cell destruction, are indicated in the last spectrogram. The bacte- 
ricidal effects are practically confined to wave-lengths less than 270, and 
increase beyond this point with enormous rapidity, an effect possibly 
corresponding to the powerful ionisation produced in this part oi the 
extreme ultra-violet. The result of the investigation shows that all ordinary 
glasses, even the clear optical glasses, suppress all the ultra-violet radiations 
known to have a specific harmful effect upon the human eye. As 
to the rest of the ultra-violet, say from 800 pp to the visible rays, there is little 
clinical evidence of injurious effect. If it is desirable in certain cases to cut 
off the whole ultra-violet, there is a liberal choice of entirely effective glasses 
available. The common commercial amber glasses, used for spectacles and 
signal glasses, seem to be quite as effective as those specially made The 
very light tints. may ‘transmit faint traces of the rays nearest the visible 
spectrum, For protection against powerful sources of light, at close range, 
only the deepest tints reduce the visible light sufficiently, and these are 
particularly opaque to the ultra-violet, Among are-lamp workers and 


— tht the dangers to the eye fom the quartz lamp, although 
not negligible under extreme conditions, been much exaggerated, and 
thus confirms recent statements of Birch- Hirschfeld [XI. Congresso Inter- 
nazionale di Oftalmologia}. In working close to the lamp, — AYRES 


4 O. e. Baeyer. (Preuss. Akad. Wiss. Berlin, Sitz. Ber. 14 pp. 880-845, 


in isolating from the radiation of the mercury lamp a bundle of ‘heat 

rays of mean wave-length 318 f, or nearly 4 mm., in sufficient quantity 

for investigation. Rubens and Wood's quartz lens apparatus was 

[see Abstract No. 220: (1911)}.' The lamp gives the best results with 

‘high-energy; a current of 4 amps, at 100 volts with an arc of 0 mm. Pe 

causes the radio-micrometer to deflect 50 mm. 
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operators of electric furnaces, cases of ophihalmia elecirica, which is charge- | 
able to the extreme ultra-violet rays, are rare compared with distressing 
ordinary working about the laboratory with the quartz lamp. One spectro- 
gram shows that even a first-class modern photographic lens is almost 
| opaque to wave-lengths less than 865 pa. Loss by reflection in lenses is 
serious in this region ; in a 4-lens separated system it may amount to 85 per 
cent. As Zschimmer has shown, Uviol glasses transmit to 265 un when 2 mm. 
thick, and to 206 ~~ when 10 mm. thick, while spectra through ordinary 
glasses usually terminate neat 800 py. ' A. E. 
1011, Phil. Mag. 21. pp. 680-696, May, authors have succeedec 
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the transparency of numerous sabstances to the long waves from (1) the 
the mercury lamp, which are isolated by the quartz 


17 


diamond and selenium also show low absorption. Water absorbs the long 
mercury radiation much less than it does the radiation from the Auer; its 
reflecting power in the new region appears also to be smail, and therefore 
presumably its index also. Interferometer measures of wave-length gave a 
curve of irregular character until a filter of quartz, or, better, black card, was 
placed in the path of the rays, when the curve took a wave-like form. It is 
not possible to decide from the interferometer measures whether the long 
new radiation is of the luminescent type, consisting of several distinct narrow 
portions of the spectrum, ot of the thermo-actinic type, consisting of a con- 
tinuous radiation covering a wide region. Reasons are advanced for the 
inference that the radiation under discussion comes from the 

vapoar heated quarts tube the 


dissociated by Prisms of Slereoscope, auveau. ptes Rendus, 

pp. 481-487, Feb. 27, 1911,)—The author, whose vision is more acute with 

eye than the other, ode that, when using the stereoscope, if some details be 
lacking in that member of the double picture which is placed in front of the 
stronger eye, then these details will also be lacking in the composite 1 
formed by both eyes. In other words, the stronger eye inhibits vision by the 
weaker eye of those details not presented to itself, Observers whose ey 
are alike could test the result by dimming one lens of the stet eoscope. es 


868. Dispersion in Vapours of the Alkali Melals. P. V. Bevan. (Roy 
Soe. Proc., Ser. A. 88. pp. 58-76, March 14, 1014 -continuation of 3 
previous investigation [see Abstract No. 48 (1011)}. Measurements of 
80 lines of the Rb absorption spectrum are given and compared with the 
values derived from Hicks’ formula. The divergences are within the limits 
of error, but would be diminished by a slight change in the constant A of 
the formula. Rh also possesses a channelled-space spectrum, and the wave- 
lengths of the heads of its bands were determined. The range of the ratios 

pal series is much the same as for Na, K, and Li. The dispersion curves 
ol Rb, Na, and K (the last as regards temperature effect), were investigated 
dy the method of crossed prisms. Photographs showing the deviations are 
reproduced. Measurements of deviations for Rb are in fairly close agree- 
ment with curves derived ftom Sellmeier’s dispersion formula. The eatly 
lines of the Rb series are pairs separated so far as to require two constants 
for each pair ; the ratio of these two constants is assumed the same through- 
‘out the series. The dispersion of Na was investigated near a few lines of 
the principal series, other than the D- lines which have been by 
Wood. The observations indicate a departure from ee 
VOL, XIV.—A. 


lamp rays after filtration through sheets of quartz or black cardboard 

are also shown. Natural quartz is extraordinarily transparent to the new 

‘rays, which require to travel through eight times as great a thickness of it as 

do the rays (107 ») front an Auer mantle, in order to suffer the same loss of 

intensity. The same proportion holds for amorphous quartz, which, however, 

is twenty times as absorbent as natural quartz for both kinds of ray. Glass, 

, fluorite, sylvin, and rock-salt appear to have their main absorption belts in 
0 the region below 100,. Paraffin, vulcanite, and amber show high trans- | 

parency, as would be expected from their insulating properties; and 
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ends of the dark cegion of the channelled space absorption spectrum examined 
by Wood. A similar phenomenon was observed for potassium near the cor- 
—— region. On the view put forward in the earlier paper that dif- 
ferent specialised atoms are engaged in the absorption of the different 
spectral lines, it seems probable that the relative numbers of these special 
atoms should depend on the temperature of the vapour. An examination of 
the effect of temperature on the relative values of the constants of the dis- 
persion formula for Na, and also for potassium, indicates that there is a real 
change in the relative values; dependent on the temperature. This being so, 
we cannot expect any relation between the dispersion constants of the dif- 
~~ ‘ferent metals; as such relation would, only appear when the vapours. were at 
corresponding temperatures, and we do not know which temperatures do 
correspond. Three new lines were found E 
809. Absorption Spectra: of- and p. V. Bevan: (Roy 
aie. Proc. Ser. A. 85. pp. 54-68, March 14, 1911:)—Measures ‘of lines for the 
three alkali metals, K, Rb, and Cs were given in a former paper. [See Abstract 
No. 910 (1910).} Lithium vaporises at a higher temperature than the other alkali 
metals, and at the high temperature required it attacks the material, steel, 
Class, &, of the tubes. However, by using a large quantity of Li in a steel 
tube, sufficient vapour was obtained to give an absorption spectrum showing 
lines of the principal series, of which 17 are new. A second steel tube 
was placed in the outer one to protect it. The source of light was the Cd 
spark, as the limit of the series is much further in the ultra-violet than for the 
1 alkali me In addition 1 toot principal series Of lines there is a 
uted région between 4500 aiid ‘ corresponding fairly well it position 
‘with the Na fluted region. The region is in appearance like those Of Na 
and K, and appears under similar circumstances. Hicks modified ern 
formula lee Abstract No. 898 (1911)] gives good agreement for the 
‘and obset ved values of the wave-length, but it would give better if the 1 
stant A were increased. According to Hicks’ work, the Li series is of 
bw erent type from the principal Series of the other alkali metals. From the 
Ysical point of View, however, it appears to behave just as they do. Hicks 
has pointed ont Mat in the author's earlier measures of the principal series 
of Cs some of the later lines show departure from the values calculated by 
his formula. The authof has remeasured the Cs lines, and finds that a 
change in the constant A of r 
10 71 vile avd bs 
Nutting and O. Tugman. (Bureau of Standards, Bull. 7. pp. 49-70, Feb., 
1011) Three typical gases, hydrogen, argon, and helium, have been experi- 
‘mented on to study the vartaſions of line intensity with definite variations 
‘of current and pressure. The gases were enclosed within special Plücker 
tubes having glass or porcelain capillaries, operated by alternating current at 
-6000+10,000 volts With hydrogen the readings were made on the lines Ha, 
H, Hy in the secondary spectrum, and on small regions near M611, 645, 460 
in tho primary spectrum. The red line is found to vary more rapidly with 
the current density than the other ‘lines... The primary spectrum showed u 
apparent selective change even at the highest currents. With variations of 
pressure from 0°26) mm. to 10 mm. at constant current neither primary 
or secondary spectrum ‘showed any selective effect. In the case of argon 
VOL. XIV.—A. 
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it is well known that assthe charge is made disruptive the speatrum changes 
from the “red” to the “blue” stage, this being dus to the production ot addiv 
tional strong lines in the blue region of the spectrum. Five of the most pro- 
minent lines were selected: for study. From the curves plotted to show: the 
observations it is seen how wide are the departures of line intonsity from 
proportionality to ourxent strength; Au the primary lines rise very abruptly 
and then become nearly constant at high currents, while the secondary groups 
rise slowly at first and them very steeply... There is no indication that these 
secondary lines appear abruptly at a large value of the cutrent, but rather 
— that they start at or near zero current. The blee and violet lines are 
— ost sensitive to pressure - changes, the red line least. With helium itis 
that the spectrum does not vary as the discharge is made di 
all the lines increasing less and less rapidly. nee ‘current, thus 
701 J. 100000 bas 1000 od of 
ri. Pressure upon Arc, Spectra. W. G. Dusheld. (Roy, 
Phil. Trans, 211. pp- 38-75, March 20, 1911.) The spectrum oi the silver and 
gold ares was photographed under pressures ranging from 1 to 201 atmos. in 
the region u = 4000 to d= 4600 A The.arcs were formed between poles of 
the pure metal f in, in diam. within the pressure cylinder previously used 
Lee Abs Nos, 284 and 780.(1908)],, The second order spectrum was 
employed, a It. Rowland grating speotroscope being used. Within the 
region mentioned. it was found that all silver limes broaden under pressure, 
The broadening increases with the pressure, but different amounts oi exposure 
make it difficult to determine if the increase is continuous and Uneat with the 
pressure. The broadening of the two first sub-series lines is, at normal 
ospheric pressure, unsymm latively to the superposed, 
} incréase of pressiiré increases the width of these lines, and their wi 
are then seen to Consist of numbers of fine lines which merge , into 985 
another at higher pressure. The broadening of the. second sub.series li 
(4476'29) at normal atmospheric. pressure is unsymmetrical, | | greater | on 
the red side. Uncler pressure this is more onounced, but the line remains 
definite, though its intensity ‘diminish es. ol the non- series 
4. distinctive, because the ine appears become the of a 
which’ stretches ‘further towards the 12 as. the ss 
but at the highest pressure the violet edg e ‘has rey 9s. the 


of 4a The distinction at was same region, of. ‘he 
er spectrum j is here also apparent 1 first n lines om. 

under pressure, tay ban Teaying, only 

banded ap de on the plate; defin 


es Bnes remain 
fines abnormal broadenin b 15 disappear thro 
a gradual weakening g process, , relati ion was found between the ori 
intensity Of a line and its width 1 er pressure. The Magnitude, ig 
9 of the first sub-series lines is at 20 atmos, as great as. 120 A. 
‘the gold arc the lines investigated ranged down to \ = 8650. Elabora 
measurements were made of the displacements of the lines, and it was found 
that the displacement (d) caw be é&tpréssed in terms of the wave - length fairly 
well, by the relation d K & 10 where. K is a constant whosd value is 
different for three groups of lines. The prominent features oi the gold are 
are the bruadening of. the lines, their displacement towards the red end of 
the spectrum, tho changes in relative intensity, and the absence of reversals. 
These are, discussed in photographs pressures 
throughout the range. K W. 
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872. Pressure Displacement of Spectral Lines. R. Rossi. (Phil. Mag. 
Al. pp. 490-801, April, 1911.)—If the pressure displacement is a linear 


Hydrogen was also tried, but the arc burns so poorly in that gas under 
pressure that good results could not be obtained. Photographs were taken 
and 50 atmos. with a 21-5-ft. grating spectrograph, and the results 


sicondary! in ef they Ut tees: 
This is also in accordance with experiments by Humphreys and by Dufficld, 
who, using pure metals and alloys of those metals, or carbon poles with 
metallic impurities, found practically the same pressure-displacements in 
each case. All these facts seem to show that the pressure displacement is 
not a density effect, but is due to the total pressure of the radiating vapour— 
also Abstract No'61 (1907) | 


YB. Structure of Spectral Lines. n. Brotherus. 12. 
. 198-196, March 15, 1911.)—A photometric method was employed to study 


of Hight to be made equal being first eu te to one another 
and then mixed. The disappearance of the interference bands is the criterion 
for determining when the two beams are of equal intensity. The fed 

be 0124 A. The ratio of the max. intensities was 9:5, the ratio of 

total intensities being 14 : 5. Michelson found the distance apart to be 0-14 
and the ratio of max. intensities to be 10 :7. The same method was used. for 
D-lines. Using an apparatus similar to that used by Arrhenius and by 
u, the amount of Na vapour could be varied at will by altering the 
concentration of the solution. As the concentration is increased each line 
becomes double, the separation increasing and becoming more definite as the 
ncentration increases. Both intensity curves are nn the 
Gea coal. 298 bo 
55774. Spectrum 1 Are. E. O'Connor. Zeltsche 12. 
pp. 196-198, March 15, 1011.}—La Rosa investigated one type of oscillating are 
{Abstract No. 1216 (1909)], and found that as the capacity of the oscillation 
circuit was increased, the spectrum of the Duddell arc: gradually changed 
into the spark spectrum, and that by introducing extra self-induction the arc 
was produced. In the present research the Poulsen arc was dealt 
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mental methods so far available are not accurate enough to prove it, on 
account of the small differences of the specific inductive capacities of different 

gases; but if it is proportional to ( 1), as claimed by some authors ( 

being the refractive index of the medium surrounding the vibrating atom), 
considerable changes in the displacements ought to be detected by surround- 

ing the source of light with different gases. The displacements of some lines ö 
of the spectrum of an iron art burning in air and in CO, were compared: a 
are tabulated. The mean displacement per atmo. of all the 28 lines studied 

is found to be 000411 and 000401 A. for the arc burning in air and CO, 
respectively. Hence, 60 far as this evidence from only two gases is worth, 

are the red hydrogen line and the sodium D-lines. The principle on which 
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under the Poulsen system of wireless telegraphy, is practically that of 


878. Spectra of Gases in Extreme Ultra- violet. T. Lyman. Nn 
Journ. 88. 4 4 98-107, March, 1911.) Tables are given of the spectra of the 
gases O, H, N, He, and A in the extreme ultra-violet region, in continuation of 
former investigations [Abstracts Nos. 1062 (1906), 814 (1910). In the cases of 
He and oxygen no lines are found in the region more refrangible than 41900; 
In the spectrum of nitrogen two types of lines are present, ane consisting of 
faint bands with heads directed towards the violet, the other comprising two 
pairs of sharp lines. Argon yields no lines of the red spectrum in this region, 
but there are a considerable number of lines in the blue spectrum. The 
article includes a description of the apparatus and methods employed for the 
investigation, with notes on the precautions taken to eliminate impurities 
from the gases examined. 0. * B. 


Spectruse of Carbon. Rete: ash. 4 Pups 84.0 
pp. 222-284, Feb. 8, 1911. An investigation of the spectrum of a carbon rod 
electrically heated to incandescence. Various interesting phenomena are 
described at length, and photographic reproductions of the different spectra 
are given, Reversal of lines in the Swan spectrum is dealt with, and a full 
discussion is given of the origin of this spectrum. From research on the 
spectrum obtained in an oxygen-free space and from other considerations it 
seems most probable that the Swan spectrum is due to carbon vapour. The 
latter part of the paper treats of the behaviour of lines due to metallic 
impurities, and the localisation of the different emission-centres in the arc. 
A brief abstract cannot be given. [See Abstracts Nos. 688, 2156 (1900). 
877. Argon Spectra. W. Stahl. (Zeitschr. wiss. Phot. 9. pp. 802-812; 
April, 1911.)—Measurements of the lines of argon have been made by Kayser, 
Runge and Paschen, Eder and Valenta, and others. Using a Rowland grating 
of 6°65 m. radius and 20,000 lines to the inch, the author has remeasured the 
lines of the “blue” and white” argon spectra. Tables are given of the 
results, several new lines being shown. The max. difference between 
the wave-lengths of lines measured in both spectra is 008 unit. Where the 
same lines were measured by Kayser and Eder and Valenta there is an 
approximately constant difference; but their results were based on Row 
land’s normal spectrum, while Stahl used that of Fabry and Buisson; 
Photographs and measurements of the lines in the red part of the blue” 
spectrum were obtained, these having previously only been observed with the 
2 In general, the results agree better with 


Zeemas- in Weak Magnetic Fields. H. Lunelund. (Ann. 4 
Physik, 84. 8. pp. 605-542, March 9, 1911.) Using a 85-plate echelon grating 
the structure of various spectral lines was studied, and their behaviour in 
weak magnetic fields observed. For much of the work an Hereus amalgam 
lamp was used; this contains a mixture 60 per cent. Hg, 20 Pb, 20 Bi, 06 Zu. 
and 0°5 per cent. Cd, and gives many fine lines. The lines studied were the 
following: Hg 5790, 5769, 646 1, 4916, 4859, 4848, 4839, 5078, 4047; Cd 6439, 
5086, 4800, 4678. ;, Zn 6862, 4810, 4722, 4680 ; Bi 4722, 4122 ; Pb 4058. Tables 
are given showing the structure of — Comparison We mew 
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the results of other workers. The complicated — — when 
these lines are subjected to magnetic fieltis are discussed at length, and 
comparison tables again given. The ſields uod varied from about 1000 to 
5000 C. g.s. A. W. 
for Chromium: D. Babecck. (Astrophys. Journ. 
88. pp. 20-28, April, 1011. Contributions from the Mount Wilson 
Solar Observatory, No. 52.) The study of the Zeeman - effect on the spectrum 
lines of chromium was undertaken for the extension of the study of sun · spot 
lines: All the later photographs have been taken with a powerful Littrow- 
spectrograph giving a scale of 0-06 A. per mm. For the production of the 
field: a Du Bois electromagnet’ was employed, giving field strengths from 
16,000 to 25,400 cig.s. with about 14 amps. Tables are given showing the 
1. 

880. Destruction of Fluorescence of Iodine and Bromine Vapour 7 other 
Gasa, R. W. Wood. (Deutsch. Phys. Gesell., Verh. 18. 1. pp. 72-77, Jan. 
16, 1911. Phil. Mag. 21. pp. 800-818, March, 1911.)+-Study of the ſtuores- 
oonce oi sodium, potassium, mercury, and iodine vapour has shown that the 
intensity of the emitted light is greatly reduced if air, or some other chemically 
inert gas, is present [see Abstracts Nos. 641, 400, 470 (101) ]. lodine vapour 
is the easiest. to study, since its fluorescence can be observed at room tem- 
perature in glass bulbs, and the conditions of pressure, density, &c.; can be 
accurately determined, which is nearly impossible with sodium vapour) A 
satisfactory theory of fluorescence should not only explain the destruction by 
the inert gas, but also the failure of bromine to show any trace of fluorescence 
under the same conditions as iodine vapour. Its absorption spectrum is very 
Sumilar, and yet it usually remains quite dark even under the most powerful 
excitation. Some years ago the author suggested the hypothesis that the 
molecule might be capable of storing up a certain amount of energy without 
the emission of light, but that a saturation point must be reached eventualby, 
after. which there would be emission. Assuming that on collision with another 
molecule the energy absorbed by the molecule is transformed into heat, the 
internal energy dropping back to its original value, and the molecular velocity 
increasing in proportion, it is clear that if the mean free path is traversed 
before the saturation-point is reached there will be no fluorescence. On this 
hypothesis, the failure of Br to fluoresce would be explained by ascribing to 
the Br molecule a greater capacity for storing energy. Im other words, the 
path cannot be increased sufficiently to allow the saturation-point to be 
reached before a collision occurs, On sufficiently increasing the length of 
free path, by diminishing the pressure, fluorescence ought to become mani - 
fest, provided that enough molecules remain to produce a visible illumination. 
To test the point, sunlight was concentrated upon a bulb of extremely rarefied 
Br vapour, and the wall of the bulb cooled by touching it with à piece of 
solid. CO,, which gradually condensed the Br upon the wall. In 2 or 
g seconds a faint green fluorescence appeared, which vanished almost imme- 
diately, owing to the complete removal of the Br vapour. This experiment 
would. 
163638 

fie apes intensity 26 quldntity of aie, 
hydrogen; CO, or ether, with iodine in a vacuum bulb was investigated. The 
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of frec puth and energy saturation dots not ifitthe facts and also that the 
influence of the foreign gas on the fluorescence is not proportional to the 
atomic weight. The probable explanation of the cufves is given in another 
paper [Abstract No. 400 (191) ]. The only difficulty in measuring the inten- 
sity of fluorescence arises from a slight change in the colour, Which takes a. 
ruddy: tinge for high pressures of the foreign gas, as if the admixture 
weakened the green fluorescent light more than the red. Experiments were 
also made with a highly exhausted bulb of pure iodine vapour at various 
temperatures. Below room temperature the relation between intensity of 
fluorescence and temperature is very nearly linear. Above room temperature 
the intensity remains about the same up to 80° C., after which it gradually 
decreases to zero. Probably increased absorption nearly 8 


8881. Kathode Luminescence Minerale Ot. Cimento, 
Ser. 6. 1. pp. 21-64, Jan., 1911. Continuing his work on this subject {see 
Abstract No. 875 (1910) ] the author has compared the behaviour of a large 
number of minerals and the corresponding artificial crystals when exposed to 
kathode rays. The effect on the artificial crystals is found to be i 
identical with that on the natural mineral, the similarity extending with zircon 
even to the phenomenon of dichroism, with willemite and red corundum to 
the spectral composition of the light emitted, and with willemite to the 
behaviour when submitted to kathode rays of different velocity. Kathode 
luminescence persists longer in natural than in artificial calcite and phenacite, 
and phosphorescence longer in natural than in artificial winlemite. The 
spectral constitution of kathode luminescence is not invariably i 
of the velocity of the kathode rays, increase of this im the case of 
causing not onty an increase in intensity of the radiation emitted, but also 
emission of a more refrangible radiation, and in the case of distene, emission 
of a less refrangible radiation. Double crystals usually gere a much less 
polarised luminescence than simple crystals of the same substance, and 
dichroism must be attributed to the presence of ‘impurity in the crystals. 
The theory that the excitation converts a more stable into a’ less stable form 
does not satisfactorily account for residual luminescence, since (i) the higher 
the temperature of the substance is raised, the greater is the extinction of the 
luminescence ;' ( whilst the duration of excitation does not sensibly influence 
the intensity of the initial luminescence, extinction of luminescence is greater 
for shorter duration of excitation; (8) for the same substance, the residual 
luminescence ' lasts ‘longer whee 
"7 882. Rays from’ the Alkaline Readius, 
152 pp. 861-858, March 27, 1911.)—The salts of potassium emit a very pene- 
trating radiation, and the salts of rubidium emit a radiation which is less 
penetrating but more intense; on the other hand, no radiations from the salts 
of caesium have been observed. If the electrons emitted by potassium have 
à very great velocity, and those emitted by rubidium a smaller velocity, it 
may be that there are electrons emitted by ‘caesium with insufficient energy 
to cause ionisation, In order to ascertain if such is the case an attempt is 
now made to catch the particles given off! and measure their charge, but the 
results obtained so far as Os is concerned, are of a doubtful nature on account 
of the extreme smallness of the charge measured. J.J. Thomson and others 


have found that Rb and the Na-K alloy emit negative corpuscles even when 
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kept in the dark, and the magnitude of the current measured is such as to 
suggest that the extremely small current now obtained with the salts of these 
metals must have a different origin. Experiments aré, however, now 
arranged in which great care is taken to shut out external influences, and the 
results. obtained indicate that the relatively large currents previously 
observed with the metals ought to be attributed to traces of light penetrating 
4E. 


888. Secondary Rònigen Rays (Sagnac's Rays). H. Guilleminot. (Comptes 
Rendus, 152. pp. 595-698, March 6, and pp. 768-766, March 20, 1911.)—Sagnac 
and Curie have shown that in the secondary rays emitted by matter when 
submitted to the action of Röntgen rays there exist slightly penetrating 
negative rays analogous to the kathode rays. When these rays are removed 
by filtering, the secondary rays aré reduced to a radiation of the same nature 
as the Röntgen rays. It is generally considered that this radiation is com- 
posed of new rays of different quality to the primary rays, and cannot be 
looked upon as consisting of diffused primary rays. These experiments upon 
the secondary rays produced by light metals, such as Al, and by organic 
substances, lead to the conclusion that the secondary rays are produced by a 
simple diffusion of the primary bundle of Réntgen rays. When a quasi- 
monochromatic Réntgen-ray bundle is considered, it is found that the 
secondary rays produced have the same coefficient of penetration, the same 
quality, and in fact differ in no respect from the primary rays, It is shown 
that the sum of the secondary rays transmitted in a given direction is 
SRS = — i), being the. coefficient of diffusion in the direction 
under consideration, and & the coefficient of transniission of the incident 
Röntgen rays for an elementary layer. When & is expressed as a function of 
K, the practical coefficient for 1 mm. of Al, we may write k= KY", m being 
the number of elementary layers in 1 mm.; the formula then becomes 
BRS = — K*’")/(1 + K""), and for ‘infinitely thin elementary layers 
BRS = zle(1 — K*)/2, where J is the thickness of the layer used. Thus, the 
intensity of the secondary rays emitted may be expressed as a function of the 
intensity of the primary Röntgen rays, and of the coefficient of penetration of 
that radiation. The objectiof the experiments described in the second paper 
is to determine whether z is a constant for all the monochromatic Röntgen 
rays which are contained jin a bundle of primary rays. The conclusion 
arrived at is that the proportionality of the secondary rays produced, and of 
the quantity of Rontgen rays absorbed by the elementary layers of Al, extends 
to all qualities of Röntgen rays, and that the coefficient z is the same for all 
Röntgen- ray bundles, The very soft rays have, however, not been studied 
with sufficient accuracy to be able to decide in their case. (Ibid. pp. 1092- 
1085, April 24, 1911.) The coaclusion arrived at is that the 
Röntgen rays, not deviated by Al, consist of scattered primary rays and not 


884. 5. C. 
Miller. (Frank. Inst., Journ. 171. pp. 457-461, May, 1911.) —Barkla has 
found by experiments on {secondary rays that the primary beam of Röntgen 
rays. is partially polarised; H. Haga, by use of the photographic method, 
decided that no polarisation of the primary rays exists [see Abstract No. 1518 

(1907)}, but J. Herweg, by use ofuthe same method, came to the opposite 


Abstract No. 1542 (1000). W. R. Ham, by use of the ionisation 
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direct experiments on the primary rays, not only showed: that 
— — to the 


nie 
Be 


Ham's experiments were made with lead antikathodes see 
No. 879 (1910)}. From his data we should expect polarisation of 
from other metals, and that those from silver are polarised to a greater 
than those from lead. The present experiments were to test this 
. The apparatus used was practically the same as that used by Ham, 
the results show that, within experimental error, no difference exists in 
polarisation of Röntgen rays from a lead target and a silver target. 

885. Scattering during Radioactive Recoil. W. Makower and S. Russ. 
(Manchester Lit. and Phil. Soc., Mem. 55. 2. pp. 1-4, Jan. 28, 1911.}—In the 
experiments described a plate was mounted in such a way that it was outside 
the recoil stream from a wire coated with RaA, but so that recoil atoms 
reflected or scattered from a copper reflector could reach it. After an 
exposure of a few minutes the plate was found to have an activity which, 
determined by its decay curve, consisted of RaB and RaC in about equal 
proportions. The authors explain this result by assuming that when the RaB 
impinges on the reflector, a small portion of it is scattered on to the plate, 
but the greater part remains on the reflector, and subsequently gives rise to 
RaC, a small fraction of which is then directly projected on to the plate. 
The results also appear to indicate that the proportion of RaC atoms which 
recoil from the surface of the copper reflector to the total number formed 
there, is greater than dhe fraction (revs) previously determined for the 


gedinary case. * E. M. 
888. Action of Small Elevations of Temperature on Excited Radio- activity. 
& Sarasin and T. Tommasina. (Comptes Rendus, 152.. pp. 484-486, 
eb, 20, 1911.)—The authors have found that when the temperature of a 
metal plate coated with the active deposit of Ra is raised by 20 or 80 deg. C 
the activity is temporarily increased by a considerable amount. This effect 
is found with both short and it is 
whan gists is E. M. 
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887. Radioactivity of E. Waere (Roatgen Soc., 
7. pp. 28-29 ; Discussion, pp. 20-80, April, 1011.) — The paper consists of a 
discussion of the properties of the various products of the thorium family, 
more especially of mesothorium, which is also discussed from the aspect of 
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888. 7-Rags of Thorium and Actinium. A. S. Russell and F. Soddy. 
(Phil; Mag. 21, pp. 160-154, Jan., 1911. in the present paper similar experi- 
ments to those described in previous papers [Abstracts Nos. 1889 (1000) and 
1252 (1910) ] on the y+ays of UrX and RaC have been carried out with the 
vtays from AcC, ThD and MesoTh(2).. With regard to the relative in- 
tensities of the g · and yrays from these products, considerable differences 
were found according to the method of measurement employed, but the 
general order of the results was the same and showed that Meso T(2] gi 
slightly more y-tadiation per gᷓ- ray than RaC, and ThD somewhat less. Wi 
Ac the 7/6 ratio was only about 1/8 to 1/16 that of RaC, thus being of the 
same order as that previously found for UrX. Measurements of thorium 
minerals indicated the same results for MesoTh(2) and ThD, and also showed 
that in thorite Th contributes more g; · radiation that MesoTh(2). Extensive 
experiments are descrihed on the variation of the absorption coefficient of 
Trays, Showing that a value of A for an, absorbing substance is meaningless 
unless à full, account of the experimental disposition under which 
measurements were made is given. Experiments were also made on 
relative penetrating powers of the various y-rays ; these were found to, be, 
in ascending order: AC, UrX,, MesoTh(2),. RaC(C,), and ThD,. Omitting 
the y-rays,from.AcC which show, many anomalies, this is also the 
order of their periods and of their probable atomic weights, the former rela- 
tion being analogous to Rutherford’s rule for the ranges of a- particles. 
order of the penetrabilities of the »-rays is also that of the ranges of the 
a-tays which both precede and follow them, whereas the order of the pene- 
trabilities of the -cays is quite different, being: MesoTh(2), ThD, UrX, and 
RaC(C,).; Thus the s-rays.are not obviously connected with the ,-rays, 
whereas there is a certain connection between the y-rays and a-rays. 

E. M. 


Tonisation of Different Gases ‘by'a-Particles. T. 8. Taylor. 

Scl. 81. Pp. 249-256, April, 1011. “Phil: Mag ul 571-579, 
911. ee previous papers (Abstracts Nos. ‘inn (1908), 1887 (2905) the 
shown that the air equivalents of metal foils decrease with the 
Of’ the a-particles entering the foils, while the air equivalents of hydrogen 
ets“iicrease ‘with decreasing speed of the entering a- particles (the ait 
quivalent being defined as the amount by which the range of the a-particle 
in air is cut down by its passage through the foil or sheet). This latter result 
was found.to be accounted for by differences in the Bragg ionisation curves 
obtained in hydrogen and air, and the author has now extended his experi- 
ments to other gases. The Bragg ionisation curves, or curves giving the 
relative ionisation at different paints of the path, were determined in each 
case, the ranges, of the a/ particles from a poloniym source being made the 
same in the different gases by adjusting the pressure. For all the gases 
examined the ionisation at any point distant æ from the source was found to 
obey'the law I= = previously found by Geiger [Abstract No. 1250 
(1010) ], c being a constant for the gas employed and nthe mean range of the 
a-particles. The area under the ionisafidn curves ‘was found to vary with 
different gases, thus indicating, differences in the total number of ions pro- 
ducéd in the various gases by an a- particle. As the energy spent by an 
a-particle in the different gases is the same, the reciprocals of these — 

give the relative amounts of energy required to produte, an ion, tae geet 
being: Air (10), H, (1-01), CH. (0°75), CH, 85), (0-77), 
Ns (2°04), CO; (0°99), O, (0°88), C. HO (0°74), SO, (0°97), HCI (0°77), HBr (0°77), 
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HI (0°77). The heavier and more complex molecules are therefore apparently 
more readily ionised than the lighter and less complex ones, indicating that 
their electrons are in a less stable arrangement. E. M. 


890. Range of a- Particles of Uranium, A. Foch. (Le Radium, 8. pp. 101- 

104, March, 1911.)—A screen of zinc sulphide was placed at the centre of a 
spherical bulb whose sides were thinly coated with uranyl acetate. Scintilla- 

tions were counted for different pressures of the air in the bulb, and the 
pressure at which they disappeared was used to calculate the tatige: The 

value fund was268.cm.t mm., which agrees with that found by Ruther. 
ford, and Geiger [Abstract No. 860 Some little evidence was also 
obtained that Ur emits two sets of a- particles, as indicated by Boltwoodis 
Effect ‘of Temperatate Of for y- Rays. 
W. Wuüson. (Phil. Mag. 21. pp. 56-684, April, 1911) The paper ‘deals 
with the negative result of an expetiment to determine whether the absorp- 
tion coefiscient of iron for y-rays varies with temperature. rays from -RaBry 
passed through a block of iron 7 cm. thick and produced ionisation in an 
electroscope; the iron was heated to varying temperatures up to 67g C. and 
the leak measured. The ionisation was slightly greater at high than at low 
temnpefatures, a rate of inctease of 00020 per cent. per 1 deg. C. being 
obtained; the 
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Sete 1. and He, W. M. 
Hicks, Roy, Soc, Phil. Trans, 210; pp. 57-141, Feb, d, 1910, Proc. Ser. A., 88, 
pp. 296-228, Jan. 7, 1910. Abstract.) of} ban disq 
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dation: M. Knudsen. (Ann. d. Physik, 84. 4 pp. 598-656; April 7, 1911.) 
~The results obtained by the author are summarised as follows: (a) By the 
application of the kinetic theory to the passage of heat through a gas between 
two parallel plates at different temperatures, it is found, under the assumption 
that the distance between the plates is vanishingly small compared with the 
mean free path of the gas molecules and the dimensions of the plates; that 
Q == Sr(T, Tope, where Q is the transported heat in gm.-cals., S the area ot 
the plates in m., r the time in seconds, II - T. the temperature-difference 
between the plates, p the pressure of the gas in dynes per cm, and « the 
coefficient of molecular heat conduction. The theory shows that « depends 
only on the nature of the gas, and alters only with pressure in so far as the 
ratio c,/c, does so. It is therefore independent of the distance between and 
the nature of the plates. (6) Experiment showed that the apparent molecular 
heat conductivity is less than that given by the above theory, but it approaches 
the theoretical value as the roughness of the surface of the plates increases. 
Under like conditions the apparent value of « is a much smaller fraction of 
the theoretical value in the case of hydrogen than in the case of oxygen and 
* (c) The author modifies the theory by the introduction of a “ coefficient 
of accommodation,” a, which can be represented as the ratio of two tempera- 
ture-differences, 4 = (TI — T:)/(T: — T., where Ti represents the temperature 
of the group of gas molecules which are approaching a solid wall, T. the 
temp. of the group of gas molecules leaving the wall, and Ti the temp. of the 
wall. (d) Introducing the accommodation coefficient, the apparent coefficient 
of molecular heat conductivity between two smooth parallel walls (e,) is 
by the expression ¢,, = ea/(2— a). When the surfaces are absolutely 
,aselands,=« (e The 
kinetic theory in the case of the conduction of heat between two concen 
glass cylinders, and has found it confirmed. () The accommodation 
surface. The accommodation coefficient of a polished Pt surface was f 
with hydrogen to be (26. (g) The molecular heat conduction is inversely 


very 

the wire gives off about 20,000 times as much heat by conduction as by 
radiation. (i) In the case of thin, bright, but not quite smooth Pt ribbon | 
room température the accommodation coefficient with hydrogen was 
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where k appears 
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of thin Wollaston wire (diam. about ‘0-008 mm.) the air cooling is at high 
08. In the case of different gases the higher the molecular weight of the 
gas the greater is the accommodation coefficient. () It is probable that the 
coefficient of heat conduction of a gas («) at high pressures is related to 
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900. Theory of Specific Heat and the Application of the. Doctrine of Energy 
Distribution io Physico-chemical Problems in General. W. Nernst. (Zeitschr. 
Elektrochem. 17. pp. 265-276, April 1, 19110 After showing the i 
ef the Maxwell: Boltzmann theory of the energy-content of a body; the author 
discusses the Planck · Einstein theory {Abstract No. 489 (1907)}, and calculates 
out a special case. The relation to the theoty of radiation and to the law of 
Dulong and Petit is next discussed, and it is shown that the occurrence of too 
small values for the specific heat is to be explained by high frequency of 
oscillation of the atoms. This is borne out by experiments carried out in the 
laboratory. It is also possible from the relationship between oscillation- 
frequency and melting-point and atomic. volume to calculate the limit of 
temperature below which the law of Dulong and Petit begins to be inexact. 
Wy 
601. Modification of Mechanism’ I: 
Meunier. — Rendus, 152. pp. 706-708, March 18, 1011.) —In con- 
vergent combustion, the form of the flame is an inversion of the ordinary 
flame, the combustible gas enveloping the supporter of combustion, instead 
of being enveloped by it. Employing an Auer burner, without a mantle, but 
having a metallic central rod, around the base of which is a spiral of Pt-wire, 
whilst immediately above is a cone of Pt-foil, the top of the rod being pro- 
tected by a short constricted lamp-glass, the flame takes a tulip-like form, 
2-8 mm. thick, 2 cm. high, and 8-4 cm. wide, of a blue colour, the edge 
a deeper blue than the rest of the flame. This border gives the bands of the 
Swan spectrum, the bands, being much more definite than in the exterior blue 
flame of the Bunsen burner. Other parts of the flame have a uniform tint, 
and no bands are visible. A portion of the flame, issuing from the centre of 
the tulip, is almost invisible, and rises exactly inthe same way as the ordinary 
Bunsen flame; this is very hot and is coloured by metallic vapours. 
14 el, W. H. Si. 


902. Method. for determining Heat of Evaporation as applied to Water. 
T. W. Richards and J. H. Mathews. (Amer. Acad., Proc. 46. No. 19. 
pp. 611-588,. April, 1911.)}--The authors have taken up the study of heats of 
evaporation, and communicate, in the ‘present paper, a description of the 
studying the various methods previously used, the authors adopted the 
principle of that due to Kahlenberg. The vaporiser consisted. of a double- 
silvered Dewar vacuum vessel. In the central axis of this and passing 
through the double wall was a glass tube through which the vapour from the 
boiling liquid could pass into the condenser tube in the calorimeter. To 
prevent liquid drops being carried over by the vapour, a glass hood was 
placed over the top of the outlet tube ; and this was also supplemented by a 
trap at the bottom of the tube, inside the vaporiser. In previous experiments 
by this method the chief disturbing effect was found to lie in premature con- 
densation and consequent loss of heat ; and the same disturbing effect was 
encountered here, although various steps were taken to eliminate it. By 
carrying out a series of vaporisations at different rates it was found that the 
values of the heat of vaporisation obtained were, practically, a linear function 
of the rate of vaporisation. It was thus possible by extrapolation to find the 
value of the heat of vaporisation for instantaneous vaporisation, and so 
eliminate the disturbing effect referred to. The vapour passed from the 
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coppet calorimeter. This was surrounded by alkali and the temptratare of 
this surtounding: liquid was raised by addition of acid in proportion as the 
temperature of the calorimeter water rose. This device to cliftiinatetadiation 
errors was previously devised by the authors. As a result of their determina- 
tions, the authors find for the heat of vaporisation of a true gramme of water 
at 100°, the value 588°9 cals. at 21°, or 581 cals. at 15° of 2-251 kilojoules ; or) 
on the 9°707 Cals. (21°) at 
40°54 kj. VG | of leer od! 1) eoulev 


Witte. (Phys. Zeitschr. 11. pp. 1005-1014 ; Discussion, PP. 1014-1017, Nov. 1, 


1 ‘ 

904. Comduction of Heat F. Soddy A. I, Berry. 

(Ray. Soc., Proc. Ser. A. 84, pp. „Feb. 15, 1911. Further experiments 
rogen, helium, and argon have been made in continuation of those already 
ribed [Abstract No, 585 (1910)}. Various sources of error have been noticed 


[Abstracts Nos. 115 and 899 (1910)). A. F. 


906. Kinetic Basis of Nerust's Theorem. O. Sackur. (Ann. d. Physik, 34. 3, 
pp. 455-468, March 9, 1011.) The author discusses Nernst's therniodynamic theorem 
from a kinetic standpoint and employs it to derive an equation of state.. The pa 


of 907. On the Estinckion of Flames.» W. P. Jortesen and M. K. Slewertan, 
(Zeitschr. Phys. Chem, 78. 2. pp. 168-170, 1910) of to vit; 24 
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1910.) | | 
required in order to obtain the necessary data for the solution of the questions 
raised. J. J. 8. 

905. On the Constant of Radiation. C. Fery and M. Drecq. (Comptes 
Rendus, 152. pp. 590-592, March 6, 1911.)}—The authors have made a new deter- 
mination of the radiation constant and find for the value of a in the Stefan-Boltz- 
mann equation, 2/078, and for ¢=#a, 661, numbers completely in harmony with 
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244-2 20, 1911.}—An account of further experimen 
ere. ich the view of suppressing the various noises of a 

character usually r the production of the sounds o 
Thi — ect has now toa extent accom 
& fobs piesaing oat the born The sounds of the machinery ay 
damped off. That of the needle on the record, however, still passes 
through the tube. of ybe) 
now interyenes between the and | horn, Further,a pact, 
4 40 8 fl. in length) is filled ox and fhe horn, Further , 
gated by age and drying. This diminished the objectionable noises, but also 
dulled the musical tones. The brilliancy of the latter was then restored, by 
fragments of De la 


©: K (Natute) 56. p. 410; May 26, 1911, 
erring to the experiments by J. G. McKendrick [see preceding Abstract], 
the preset recalls his experiments mace five or years with the 
same object ; net to minimise the objectionable hissing and’ scra 
sounds. A T- tube close to the reproducer was found an advant 
also.a flexible joint. Agta wrt the needle and the actual . the flexi- 
bility being obtained by allowing large clearance and fi ance with 
highly viscous substance. Further improvements co ats in 
tion of a paper diaphragm or paper, linen, &c., . 
trumpet. E. H. B. 


910. Microscopic Movement of Particles produced by Sound Waves. W. 
König. (Comptes Rendus, 152. pp. 1160-1168, May 1, 1911.) —In connec- 
tion with the papers by Lifschitz, and Henri and Lifschitz [see Abstracts 
Nos. 575 and 822 (1911)] the author states that the motions produced 
must in all probability be the same as those produced in light powder 
in a Kundt's tube; they are therefore similar to the motion of solids in 
moving liquids. The author has already treated this case in detail (Wied. 
Annalen, 42. p. 549, 1891). He shows that the experimental results 
obtained are in accordance with the results predicted by mathematical 
analysis. The small differences noticed can probably be explained by taking 
into account the motions of the particles at the moment preceding the shock. 
It can be proved that the magnitude of the forces depends on the square of 
the velocity of the liquid. The velocity of the air in the sonorous waves 
varies with the rapidity of the electric oscillations. Consequently the forces 
and the amplitudes increase with the rapidity of the electric oscillations, 
This is in accordance with the experimental results. A. R. 
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911. Helmholiz's Theory of Combination Tones. C. Schaefer. (Ann. d. 
Physik, 88. 6. pp. 1216-1226, Dec. 20, 1910. A mathematical discussion of possible 
extensions of the theory of combination tones and dealing specially with the cases 
represented by the following equations of motion 


* + nix + bx"? = 406s pt + d cos gt, 
+ + acospt-+ dcos gt, 10 


N 
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918. Combination Tones, 1. ‘Schulze, (Asm, 
C. Schaefer [see preceding Abstract]. ee; E. H. B. 
919. Quality of Musical Sounds. K. v. Wesendonk. 
Gesell., Verh. 18. 6. pp. 278-280, March 80, 1911. A discussion as to the ei by 
the quality of musical tones; in which the work and views of Helmholtz, K. 
Rendus, 152. pp. 401-404, Feb. 18, 1911. Discusses on Fourier’s theorem the pro- 


8 


Two Simultaneous Simple Tomes. E. Waetzmann.. (Phys. Zeitschr. 
a 231-288, April 1, 1911.}—A mathematical and general discussion of the 
phenomena occurring when two simple tones (1) of equal amplitude and (2) of equal 
e The cases of beats and the generation of combina- 


tones are enlarged upon. | 
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THEORY, ‘ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


916. On the Distribution of Electricity in Equilibrium in Conductors. 11. E. 
Almansi. (Accad. Lincei, Atti, 20. pp., 150-154, Feb. 5, 1011.) — The author 
gives in ‘this papet some observations which, he says, enable us to obtain a 
simple solution of the problem considered in a previous paper [Abstract 
No. 878 (1911)]. As in the former paper, he supposes three closed 
, # amd r, o being within e, and the object is, as before, to form a distribu- 
tion on v, the force. due to which shall at all points in the space S, enclosed 
by. od be less than an assigned limit „ r is a third surface between v and e 
and having no point in common with either. Also ¢ is the potential of a 
mass equal to M distributed on t It might be distributed arbitrarily, but is 
supposed to be concentrated at the point Q on . From ¢ he derives suc- 
cessively, as in the former paper, ¢: ==.¢-- ap, in which a is a constant, and 
5 =1/r—1/r, rand being the distances of any point in space from those 
points Q and Q of r where U, the potential of M distributed on the surface 
, has its greatest and least values respectively. That is, Pr -r. 


and 


Since the two surfaces and r have no point in common, there must exist a 
finite superior limit of p, and therefore a finite jsuperior limit of dp/dn, 
being an element of the normal for each ‘point on e, and whatever be 
points Q and O ‘on v. were 


the quantity o. 
atid setolq ow’ vk 
we bave by differentiation — 
Let now the conte * 


and L Ju 
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The quantities A, Al, &c., are all positive, and therefore a + ay + ... + a) < A. 
From this it follows that at least one of the I+1 positive quantities a, &c., 
must be =A/(I + 1). n AY, where i repre- 
sents an integer Then as in de / ſotmet paper D: /10 a, ...(2), 


1 limit of ApdS, and D. the difference between the 


glenlest and least values of the distiboted with dendty 
single potential o, due to K = @ +41 masses, Whose sum is equal to M, 
situated at K points of the surface +, and assumes H= 1/4, dd and 
seeks to determine the positions of these K masses in order that the force F 
due to the mass II distributed on the surface o with density H a 

in the space 8., that is the space within e, as small as possible. For 
instance, let i E I, and therefore 1 2A 1. And let us suppose that 
only 1 1 o the QP 1 masses differ from zero, and that they have the 
values to which corresponds the density h. Let j be a positive number to 
de defmecl later, and suppose I to be so great that D = LA/16e(I+1) Sy. 
Therefore D. . Let G, be the value of the potential U, at à given point P 
in the space T, the space enclosed by vr. If y be the least distance between 
the surfaces ¢ and / a sphere of radius p may be described wholly within T 
with any point P as centre. Let the value of U, at P be G, and let the 
general value of n ider the foree. F at P due to M distri- 
buted over « with density , Th an elementary proposition in the 
theory of potentials, the mean U. is G or as the 
author says, G, can by known methods (he refers to Dirichlet's problem) 

F in terms of the values assumed by u, on the surface of the p sphere. 
Let F = Ea, where E is a function of p. r 
Then the equation (8) becomes +1) = Let 
K=2I +1. Then (4) becomes 


— 


“pe the least Humber which satisées this condition. The. Solution 
hi K ; the distribution 
and , of K masses whose sum is M, so that 
being their ee and H = — 1½½ deſdn, the greatest possible value of 
the force F due to the mass M distributed over « with density H, shall be as 
small as we please. F=«. S. H. B. 
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917. Electrical Dispersion and Potential of the Al ¢ in Tunis during 
passage of Halley's Comet. G. Accolia, N. Ciment 1 pe i 182-188, 
Feb., 1911.)—Half-hourly determinations’ of the electrical dispersion and 

in Tunis during the days of May 16, 19, and 22, 1910, showed the 
dispersion to be greatest on the 19th, the day of the passage of Halley's 
comet, and least on the Ieth. The fall of potential remained positive 
throughout the 16th and 22nd, but on the 19th was negative, except the first 
two observations at 6 and 6.80 a.m. and the three last between 4 and 5 p.m, 
These results are not attributed to Halley's comet, but in view of other 
aan —.— W. H. Si. 
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ois. Nuclei: producced.by Ultraviolet Light, S. Sache. Gen 4 Physik, 
84, 8. pp. 400-407, March 9, 1011. Inaug. Dissertation, Heidelbetg, June 15, 
1910.) — The chief results of this research may be briefly stated as follows: 
(1) The investigation of the carriers of electricity which occur in the air 
under the action of ultra-violet light shows, in agreement with Lenard's 
observations, the existence, of slowly moving carriers even in dust free air. 
(2), Uncharged nuclei were produced by ultra-violet light in the following 
dry gases: air, CO,, oxygen, and nitrogen. In hydrogen these nuclei were 
not detected, and this is explained by its slight absorption of ultra-violet 
light. 


12. pp. ie ay | 11.)-—Canal rays often show a, dispersion, of their 
velocities or a variation Ot velocity from particle to particle among the swarm. 
The author formulates, the folowing conclusions for hydrogen canal rays 
passing into oxygen with speeds between 21 x 10 to 46 x 10’ cm./sec. : 
space and is more marked for smaller maximum velocities: In the author's 
observation space of 16 m., with pressures of about 0007 mm., the velocities 
may vary by 4 2 per cent. — 
hydrogen canal rays are absorbed. „ ow drow bib — 


y$. Gesell., Verh. 18. 7. pp. 288-806, April 15, 1911.)—When a wire 

is partly bath a luminous cross-stream of ions between a CaO and Fe 
electrode, fa potential] is greatly reduced, especially for 
current:strengths. stronger the luminous current, and the greater 
drea of the kathode exposed to it, the greater is the reduction of the kathode- 
tall. This reduction may bring a kathode-fall of 10,000 volts down to even 
less than 1 volt. The kathodit dark space is being fed with ions which break 
down its want of cbnödüctivity. If the Kathode is made an anode, the anode- 
fall of potential is affected in the like manner and asymptotically approaches 
the full value as the strength of the main current increases ; but the data 
complicated a tendéhcy to increase in anode-fall as the experiments pro- 
ceed. When kathodé and anode are bathed in the luminous discharge, 
the discharge between them, transverse to the stream of ions, encounter 
very little resistance for small voltages, bein apparent! helped by 
influence of the luminous stream of ions to extent w ich depends o 

strength of the lumnous current; but with increasing applied 

current between anode and kathode comes to increase more and m 
Aly. If, however, the anode and kathode plates be divided into sections, 
anti if there be u space between the Walls of the tube and the back of the 
ahode or kathocle plates, ‘the current streugth curve is found at a certain 
voltage to swerve suddenly upwards.’ Applying a small 225 (say 2 to 11 


volts) to the anode and kathode, and varying the current i of the fumino 


AD, 


(Archives des Sciences, 81. pp. 208-821, April, 1911. A determination of 5 
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anode and kathode. [See Absttact No. 2992° (1904). | 
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as between n If ‘magnetic field be 
by he and electrostatic fields neces- 


become y AV or [AGV for the electric, where V is 

voltage and [A] is the — of the electric field; and [ Hhnvſel or 
[B}m'y' jel’ for the maguetic, where [B] is the integral of the magnetic 
field and I the corresponding exciting current. From these we find 
V19/V'l? and % = To compare these results with the 
theoretical formulæ, we must know and d in absolute values. For this 
we must know [A] or [B] and also /n. For slow rays if U be the discharge 
potential and (m) the mass, whence [A] = 2.U/V.m/(m).y, 
where Um) is very nearly unity, and ¢/m is taken at Simon's value, 
1678 x 10’. Thus v can be found for these rays; and from the value 9% 
above, v for the rapid rays can be found. Now we can compare the . 
of |m with Lorentz’s value mim, = and Abrahatm 


where the transversal masses are referted to. Tue ‘rays’ examined had 
velocities up to 1°56 x 10% and for these Abraham's formula did not work 
well and would have done a little less well if the later value ¢/m=1-77 x 10? 
(Classen and Woltz) had been adopted. The Lorenz-Einstein formula 
(relativity) did work well; whence another argument in favoor of the 
relativity principle as against Abraham's solid electrons. [See Abstract 


111 cid (Wire ie 1 


bal. Radiation emitted in the Interior of G 1. en 
Ccemptes Rendus, 152. pp. 1240-1248, May 8, 1911. fu n glow-lamps with 
carbon filaments are placed in a circuit on too high a sem a bluish glow 
completely fills the bulb. This glow is of a fleeting nature, rarely continuing 
more than one minute, although the filament continues incandescent, It is 
extinguished so much the quicker as the super - voltage is greater. When 
observed with the spectroscope the principal rays due to mercury are 
visible. When a magnet is brought near, the glow concentrates itself along 
the tube of force which passes through the filament. The exp 
offered is that electrons emanating from the incandescent carbon ionise, the 
mercury vapour which remains in the bulb, and so produce its. 
In the magnetic field these electrons emitted in all directions with small 
velocities, become enrolled in a helix around a tube of force containing the 
point of emission. In order to study this phenomenon a 60. volt carbon 
filament lamp is connected to a Gaede air-pump., The lamp has a closed 
tube placed laterally so as to face the ring of filament, A N having 
an opening 6 mm, diam. is placed at the entrance to this tu 
of less than 0001 mm, is maintained for some hours, and the voltage is 
ually raised to 75 or 80 volts, The glow first fills the bulb, then suddenly 
verses, the diaphragm, increasing in length until it forms a column 
6-7 cm. The length of this luminous pencil increases with the temperature 
of, the filament and with the degree of the vacuum, A slight entry of air 
suddenly shortens it, but the gas is gradually absorbed by the filament and 
the length again increases. All the effects observed with electrostatic fields 
can be explained |b ting the glow to electrons projected by the 
filament ;. but the of, the magnetic field is quite unexpected. :, This 
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action is never mariifested by a deviation: it simply shortens tht length of 
the pencil, whatever may be the direction of the field. — cation 

928. Sounds produced in certain Electric Düne R. De Muynck. 
(Amal, Soc. Sci de Bruxelies, 36. 2. pp. 199-182, 1910-1011.) these 
experiments a’ Pi- wire 0025 em diant. is stretched horizontally upon ins 
lated supports, 65 cm. apart. This wire is in an electric circuit, and de 
raised to incandescence when desired; one of its ends is earthed. Facing 
this wire there is a brass sphere 1°6.cm. diam., connected to one coat of a 
battery of 4 large Leyden jars;the other coat of which is earthed, The;can;; 
denser is in connection with a Holtz machine so that sparks can be produced, 
between thé Pt and the sphete. When the distance between these is. too 
great for a spark to be able to pass, nmexpected results are obtained: the, 
incandescent wire gives out a clearly perceptible sound. The oscillations are 
distinctly visi 
em. at the middle point. ‘These vibra- 
tions are produced. whatever —— the charge upon the wire, and what- 
ever the form of the other electrode. The sound produced does not 
to be pure; its pitch varies sometimes during the course of i snes 
and always when any change im the temperature of the wire takes place. 
the cold the vibrations are not perceptible. It seems seems that the explanation 
can be based upon effects due to electrostatic attraction, and the variation of 
elasticity produced by periodic heating, provided the 
loss of electric Charge takes place through the incandescent wire. 
place; at the same time the wire is cooled somewhat, and as the, result 
these two processes moves back towards its first position. A new. beating 
o¢cuts, followed by attnaction. These phenomena being repeated periodically 
give birth to vibrations producing sound. Other instances of sounds pro- 
duced by electric. discharges, which have previously been observed by 
on} neni 9 

8024. Early Estinclion of Spark on Damping Determinatigns, 
(Ann. d. Physik, 54. 5, Pp. 941-070, May 9, 1011) — The the 
the ortlinary methods of determining damping in condenser circuits inyo ves, 
the) assumption. that the spark is not quenched before all the energy is = 
sipated. In general the spark is extinguished earlier than this. The pa 
gives both a, theoretical and experimental investigation into the paar * 
which the early extinction of the spark affects the results. The theory sho 
that it causes such a deformation of the resonance curve that the damping. 
deduced. is 100 great, and that the value of the, damping, varies, with the 
ardinate at Which it is determined. The deformation, i is, greatest when bad 
damping of the measuring circuit is small compared with that of the pri 
ciscwits Ii the damping in the two circuits is the same, and provided that 
spark is not extinguished before the amplitude of the potential has | 
7 per cent. of its original value, the deformation ceases and the same value 
of damping is obtained from the resonance curve at any ordinate. if a 
change in the damping of the primary circuit be determined. by a me 

circuit which is ry slightly damped, the result is too high, but is correct; 
the damping ‘of the measuring circuit is made equal to that of the, primary, 
circuit. ‘These theoretical results are confirmed by the experimental bezulig 
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which are given. It is possible to determine approximately the time at which 
the spark is extinguished by taking two resonance curves, one with small, the 
other with greater secondary damping. These results indicate that damping 
méasuréments should be made with the damping in the measuring circuit 


to that of the eee: T. P. B. 
(Lumière Electr. May 20, 1911) —Bjerknes method of deter- 


the decrement 4, of a condenser circuit gives the sum of 
— and that of measuring circuit... Instead of calowlating the 


latter the author eliminates it by using two measuring did 


log. decrements, and 8. using one 
of the measuring circuits 4s the exciter of the other, d, . The circuit, 


Sensitiveness of Selenium Preparations. A. Pochettino. 
Ser. 8. 1. pp. 147-410, March, 1911.) —It has not been quite clear whether the 
nges in ‘resistivity under light are purely photoelectric or depend on a 
ectlar transformation. The existence of allotropic modifications has led 
to disérépancies in the results. We have had two types of construction: 
(1) Wires ‘with Se between (Siemens, Bidwell), or films of Se separated by 
mica (Bell, Mercadier, Majorana), in which the current was at right ‘angles 
to tue fight ; and () à film of Se between two transparent Pt electrodes, in 
which the current and the light were parallel in their direction. For reasons 
matheniatically developed type (1) is preferable. Methods of ripening the 
Se are discussed and compared. The sensitiveness diminishes as the voltage 
or the temperature is increased, and presents a maximum at about 40 C. It 
also depends in a complicated manner on the colour of the incident light and 
on its imterisity and the rapidity of variations in this; as also on the pressure, 
on the actual resistance, and on the strength of the current passing, and, 
„on the amount of polarisation gradually set up in the cell. Then the 
or ‘discusses sundry anomalles, including inertia of the'cell, which stands 

at a minimum in cells made according to Gripenburg’s method of 
Se vapour on the cold surface. The laws of cooling of Se are considered, 
and the two modifications of Se existing in “sensitised Selenium.“ Then the 
effect of light is molecularly to transform one of these into the other, with 
alteration of other physical properties at the ‘same time ; the transformation. 
reversible, especially in the presence of traces of metallic selenides. 
The ‘atmosphere plays no part in this, and the specific sensitive material is 
the pure selenium itself. Various theories on this subject are discussed, with 
mathematical developments. The analogous effects of Réntgen rays, radium 
§-tays, and other ionising rays, as also of practically all radiations or emana- 
No, 1887 (1007) ; A. D. 

Pit 
W. W. coblentz. (Bureau of Standards, Bull. 7. pp. 197-225, May 15, 
10110 The greater part of the paper is devoted to the reflecting power of. 
metals, and gives at greater length the results of work already dealt with. 
. and W were referred to in 
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Abstract No. 1607 (10000 The molybdenum wire used was O0 mm. diam 
and about 25 m. long. Copper wires 02 mm. diam. were wound tightly! 
around the ends of the Mo- wire and soldered. For the melting points ot 
zine and tin the junction was in a thin glass tube Above 600 the Mo 
oxidised so rapidly that no measurements were made on its e. m. f. For tem- 
peratures as high as 419° (m. p. of Zu) the metal shows no oxidation. The 
observations were extended to — 785° (CO,-snow and ether). Between 
and 100° Ta and Mo have almost the same thermbelectric power; they are, 
however, opposite in polarity, In a'Cu-Ta couple the direction of the current: 


is the same as in Cu-constantan, while in Cu- Mo the direction oi the current! 


is opposila to that of a Cu-constantan couple. Between O and 100 the ermo- 
electric power of the Mo- Cu couple is 44, between 100° and 200° it is 686, and: 
between 200 and 400° it is 9°38 microvolts pet degree. The thermoelectric. 
— 
Instrumentenk. 81. pp. 105-112, April, 1911) The results obtained by Jaeger 
(Ibid. 28. pp. 261, 858, 1908, and Abstracts Nos, 2080. (1006), 1685 (1908)]} tor 
galvanometers were tested experimentally, and it is shown that 
for the several galvanometers dealt with Jaeger's relations hold good ‘as’ 
regards ‘variations of the moment of inertia and of the directive couple. 
Reinganum [Abstract No. 587 (1909)] proposed to increase the sensitiveness 
of the moving-coil galvanometer by suspending from the strips carrying the 
coil, but outside the strongest part of the feld, an iron rdd,‘horizontal and 
perpendicular to the lines of force. In the equilibrium position this rod had 
turned, and hence a greater defiection was obtained. In a second method a 
ised steel rod was used with its axis parallel to the feld. Both these 
methods are discussed and experimental tests described. They result in a: 
considerable increase of the current sensitiveness, but the increase of sensi-. 
tiveness for potential is slower than for current. Bhe ase of — — 
i opitihgos X. W. 
929. ‘Blectricat amd Mechanical Pooperticn of Altoysiof tha Noble 11. 
W. Geibel. (Zeitschr. Anorg. Chem. 70. 8. pp. 240-254, April 10, 1011.) 
The author has continued the study of the eleetricat co temperature 
coefficient, thermo- e. m. f., and tenacity [see Abstract No. 189 Unger the’ 
Pd-Au alloys to other alloys of the noble metals. Palladium-silver alloys are 
all ductile and give curves similar to those of the Pd-Au alloys, the minimum 
of the electrical properties being at 40 atoms per cent. Ag, while’ the max,’ 
r An alloy containing 40 atoms per 
cent. Ag has an extraordinary low temperature coefficient. Palladium. 
platinum alloys have not been studied thermally, but the present results 
indicate that they form a continuous series of solid solutions. Compared with 
the first two series the alloys are not very ductile; the max. hardness being at 
56°2 atoms per cent. Pt, while the minimum on the conductivity curve is at 
46 atoms per cent. Pt. The thermal e.m.f. curves are very interesting al 
the alloys are + against Pd, and with the exception of the alloy containing 
10 percent, Pt, also + against Pt. Between 10 and 40 atoms per cent. Pt 
the temperature coefficient of the thermal em. f. becomes negative at high 
temperatures. Above 1100°C. the thermal em. i. concentration curve shows 
a maximum at 88 · 8 atoms per cent. Pt. Plalſinum · Iridium. Puro Ie is hard and 
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‘softer as the temperature of annealing is increased the higher alloys at first 
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very brittle and makes Pt harder and so difficult to work that the practical 
listit.of utility is attained at 40 atanis per cent. Ir. The author has investi- 
gated the alloys up to 85 atoms per cent. and his results indicate the existence 
of M comtinwous series of solid solutions. The thermo-e.m.f. of all the alloys is 
Tagging Pt and attains a maximum between 20 and 80 per cent. Ir, according 
to the temperature, At high temperatures it is liable to change owing to the 
V@atility of Ir. Experiments on the effect of annealing temperature on the 
alloys. indicate that while the lower Ir alloys (up to 10 per cent.) become 


cent. alloy has a strength ot about when 
drawn, 105 kg» after annealing for half an hour at 750 C., and 70 kg. after 
annealing at 1850 C. At the same time the elongation increases continually, 
attaining a maximum between 900 and 1100 C. Platin um- gald alloys were in- 
vestigated: only up to 40 per cent. Pt, the higher alloys being difficult to work. 
Tue mermo-e. m. f. is negative against Pt and increases with the Pt-content. 
Measurements could only be made with difficulty, because with each repeated 
heating the became more and more negative. 
alloys. were investigated up to-88 ‘atoms per cent. Pt. The thermo-e.m4: 
dapends em the time of heating, but becomes constant after heating for two 
hours at 700 to 800°C. Like the Pt-Ir alloys, the strength at fust increases 
siquo> ovitastib os jo to 
ende orl) (Que! 765 of “ibs (MOL 
930. Alerts of - Suiddew Inductance and Ceriain Mechanical 
— B. O. Peirce. (Amer: Acad., Proc. 40. No. 20. pp. 541-86, April, 
1011 -A few simple problems are first discussed which illustrate the effects 
produced in a circuit by sudden changes in the inductance: when no 
magnetic material is in the meighbourhood. When metal cores are present 
the action of the eddy curtents tends to mask the characteristic effects 
produced. The author has devised many mechanical analogies to illustrate 
thess effects. It is knowu that the final flux of magnetic induction through 
selidcizom is not détermined by the excitation alono evqn when its 
initia. magnetic condition is given; it depends upon the manner of tlie 
application of the given excitation, being in some cases quite different when 
the excitation is applied suddenly in small steps at a time from what it is 
when the excitation is applied contimously.. The reasons for this are given! 
Qseillagrams are shown also to illustrate the rise of the current in the coils! 
sik eyolia .elejom siden to epolls vedio of eyoiis 
81. Zine) Amalgans and the Clark Cell. E. Coben and, B., . M. van 
Ginneken,|| (Zeitschr. Phys, Chem. 16. 4. pp. 487/408, 1910.) The zinc- 
mercury melting-point diagram is investigated and discussed in detail and 
the rasuits are given of many measurements on the electromotive behaviour 
i inc amalgams According to these measurements the temperature 
tortmube fon ‘the Clark cell, hitherto recommended, cannot be used for pre- 
cision purposes. Furthermore, any one temperature formula does not cover 
the muge 0-9 C., but ene can be chosen bro and a second ane 
Mercuroms. Sulphate 4% Slandard F. J. H. vaniGinneken.! 
(Teitschr. Phys. Chent. 78. 6. pp. 687-709, 1011.) — The part played by the 
mercurous sulphate as depolariser im Weston and Clark standard cells has 
bean investigated by Hulett [see Abstract No. 186 (19000 ] and the present 
VOL. XIV.—A. 4—. 


— 
— 
* 
————— 
> 
* 
= 
* 
* 
* 


‘paper, in dealing very exhaustively with the theory of the cells, indicates 
that the whole of Hulett's theory is not in accordance with the facts. For 
the possible interactions between the mercurous sulphate and the other 
ingredients of the cell the original paper should be seen. The author thinks 
it rather prematere to pronounce an opinion on the reliability of the Weston 
oell as a’ standard, but is inclined to believe that the presence of a mall 
—— hin 
(Phil. Mag, 21. pp. 579-688, April, 1911.) —Iastead of revolving the coil as in 
the ordinary form of earth inductor, the principle of the slider moving along 
rails is used. A square frame, of one metre side, is made of brass 
‘tubing, and the rail has two guides which rest on the tube and make contact 
-with it.. The square is horizontal, so that for a given movement of the slide 
a known area is described and a magnetic flux VA is cut, where V is the 
vertical component of the earth's field. This produces a throw on the 
ballistic galvanometer in series with the square conductor. The galvanometer 
is calibrated by starting or stopping a known current in a wire running round 
the square and inside the brass tube. The self-inductance of the square i 
calculated, and therefore the flux for a given current is known. By placing 
the plane of the square vertically and at right angles to the magnetic meridian 
8. G. 
sar st 
ALTERNATING CURRENTS AND “MAGNETISM: 
1191 
604. Resistance and Self-induction of Coils for: Curent: 1. 
Coils with One Winding Layer. A. Esau. (Ann. d. Physik, 84. 1. pp. 57-80, 
Dec. 80, 1910. Dissertation, Berlin.) The author first considers the general 
problem of finding the resistance and self - induction of a solenoid, and con- 
siders the special cases in which the sections of the wire are respectively in 
ithe form of an ellipse and a rectangle. He shows that the apprdxithate 
formula of Sommerfeld is given by the method of Wien. It can be éxténded 
to a solenoid; the wires of which are at a finite distance apart, and he slows 
that the increase in resistance for frequencies up to 6000 per sec. is correctly 
obtained: The ratio of the alternating-current resistance W to the direct- 
current resistance W., decreases somewhat as the radius of. the solenoid is 
diminished. Some other results of the author's work are: (1) The decrease in 
coefficient of self -· induction can be represented by the corrected formula 
of ‘Coffin. (2) With increase in the pitch of the solenoid the decrease in the 
coefficient of self - induction becomes smaller for both types of cross-section. 
This decrease is less for a circular than for a square section. (8) Wiens method 
can be used to calculate the first correction term for the rise in resistance for 
any chosen section of wire on the assumption that the lines of force:are 
straight. (4) The corrected’ formula of Picciati seems to represent correctly 
to & ut .ote woll W. C. S. P. 
Coils of Sevrtal Layen f \Windings A. Esau. (Ann. d. Physik, 84; K. 
Ppp: 81-04, Dec. 80, 1010) —In order to decide to what extent the formule of 
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the author makes a series of experiments on coils, with various numbers of 
layers ot windings... The experimental methods adopted were the same as in 
‘the case of the previous work [see preceding Abstract]. He fintis that the 
resistance of long solenoids of wire with square section can be calculated by 
Wien's method, and within certain limits agrees with Sommerfeld's expres- 
‘sion. This also applies to the measurement of the effective resistance of flat 
Coils,’ - Wien's formule for circular wire give correctly the increase in resist- 
ance up to a value of a equal to about 8. The agreement between dhe 
observed and calculated values is better, the greater the number of winding 
For long solenoid’ off square axial section, the formula holds; if we 
take into consideration the higher powers of 7, %/C>whererrg Har the 
inner and outet radii: respectively, and C is the length. The pertventage 
decreuse in self · induction is much smaller for long solenoids than for. flat 
ails; it is ‘also inversely proportional to the layers, For 
de ‘consulted. C. S P. 

oni — Retdance: Self-initwction of Coils for: Alternating Gurrests: III. 
Influence f Damping on Resistance and Self-induction. A. Eaau. (Ann. d. 
Physik, 64. 8. pp. 547-564, March 9, 1011) — Barton has shown that the resist- 
ance and seif- induction of a straight wire for damped vibrations are greater 
than the values calculated from Rayleigh's formula for undamped vibrations 
Abstract No. 1161 (1899). The author has considered the corresponding 
problem in the case of a solenoid with wire of square section, and puts 
forward approximate formulæ for slow and rapid vibrations. He shows that 
for slow vibrations the resistance increases under the influence of damping, 
whereas for rapid vibrations it decreases. For slow vibrations the self-induc- 
tion decreases with the frequency to a less extent when damped than when 
undamped ; the self · induction is greater, equal to, or less than the .lifiiting 
value for infinitely slow vibrations, according to the extent of the damping 
and the frequency and the size of. 2 mn results were 


997. E. K. Hau 
and L. L. Campbell. (Amer. Acad., Proc. 46. No. 28. pp. 65-668, April, 
1011.) — The paper deals with the Hall, Ettingshausen, Nernst, and Leduc 
effects and the longitudinal effects in iron. The transverse effects are 
described and defined and their coefficients are given a deseriptive nomen- 
alature, g., the Hall effect coefficient is called ,T,, the initial e indicating that 
the longitudinal current is electrical, the T that the observed effect is trans- 
verse, and the final e that this transverse effect is electrical. The other 
coefficients are denoted by „T., aT, and T. Measurements of the four 
oefiicients:and of their temperature coefficients through a small range were 
made in a: plate of soft iron for which the electrical conductivity, the 
Thomson-effect coefficient; and the thermoelectric height relative to copper 
were known. Moreau's formula, connecting the Hall and Nernst ooeſſicients, 
v., / T. s, where p is the specific resistance and s the! mechgnical 
equivalent of the Thomson coeffieient, was tested to see whether the 
Ssothernial lines of the longitudinal thermal flow are, in a field of given 
strength, rotated in the same direction and to the same extent as the 
£quipotential lines of a longitudinal electric flow. The direction ia ti game 
im the two cases, but the equipotential lines are rotated about 1} times as far 
28 the isothermal lines, this nearly constant through the range 


af temperature consdered, 20 to 100°. Voigt 's formula, in which the 
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— relative to the metal takes, the place ol s, in 
Moreau's formuln, was also tested. Like the Moreau formula, it seems to be 
correct at one tomperaturm and to be untrue at other temperatures, The 
longitudinal effects, whose coefhcients are denoted by and L., were 
observed, but there was uncertainty as to the existence of the other two. 


[See also Abstract Nos. 1470 (1905), and 881 (1907). G. E. A. 
988. Magnetic Properties of Fluorine. P. Pascal. (Comptes Rendus, 
152. pp. 1010-1012, — 10 1 fhe! mean atomic susceptibility of 


fluorine, 4 ns of the molecular susceptibilities of 


+65 Fluorine appeurs to be 


sti bilit „taking tha hat of wafer as 7 * 10, 
being --8'447 x 10-7. oes not the exponential law co 
susceptibility with atomic weight, but is approximately a multip 
02400 & 10~', which was also found to be à factor of the sperific 
‘susceptibilities; of Cl, Br) and 1 [Abstract N. 70% (101 Compounds 
2 1 4 fiuorine attached to the same central atom behave 
to analogous compounds With the other halogens (loc. cil.) but 
wee ace containing an oxygen atom near the fluorine atom, such 
butyl and benzyl fluorides, are abnormal, the doubly linked oxygen being 
in these compounds diamagnetic. The discontinuous structure of the 
atom is confirmed by other 4 —— ¢.g., molecular volumé, 
refractive and specific, rotatory 


90. Origin of Al Storms, A. Schuster. (Roy. Soc., Proc. Sex. A. 
85. pp. 44-50, March 14, 111.) — After examining the problem analyti 
is concluded that magnetic storms cannot be due to a direct magnetic 

ol swarms of électrified particles. Taking the modified theory of Birkeland, 
however, it may be that the magnetic action of the earth in drawing inwards 
the stream of particles would produce certain of the effects observed. Never - 
theless it appears that from considerations of the energy and electrostatic 
N ‘theory is untenable. The only way to reconcile 
the known pheno ‘would then seem to be that the particles act “by 


—— janisat ot of, the outer regions of the atmosphere, and allow 
the. electromotive; forces Which are always present locally to increase 55 

intensity, of, the electric circulation. Thus the rotation af the earth 

then be the source of the energy. Birkeland's idea that the aurora borealis 

is due to impact of projected particles would still be tenable. O. P. B. 
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940. of the Wen nell Interrupter in Radio- 
Marie and men (Archives d' El. Médicale, 18. pp. 108041049, 
n e great amount of heat produced at 
containing vessel, — = ‘lead, which e as kathode, the 
the being 25,t 80 litres. With this, quantity of electrolyte Heal 
can be run continuously ſor a whole morning, The inverse r 
difficult to get rid of thas Vith mercury interrunters, and more carefuh adjust: 
ment is required ta me tallisation di the tubes The advantage avhich 
the: Wehnel break possesses is the capability of giving a very big uuf. 
The secondary ottput it incteased by reason of tho high rate of interreption 
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but as the interruptions are so exceedingly rupid, the secondary 

somewhat reduced, —-— 
value. ‘A coil of longer spark-length is thus required for the operation of the 
Wehnelt break, and — ‘should not be dess 


4.2 — toi ah UZik 697 | 


Toky6, Proc. 6, 2. pp. March, 


948. Isolation of an Ion, a Precision e of its Charge, and ‘the Cor- 
rection Stotess Law. R. A. Millikan. (Phys. Rev. 82. pp. 849-397, , April, 
1911.)— full paper corresponding to Abstract No. 1745 (1910). — 


944. ‘Accelerated Motion of a Dletectrir Sphere. J. W. Nicholson. 


946. * of the Vibrations f Dielectric Sphere, and Radiation from. 


preceding the 
vibrations of a movable dielectric 
yest and is not large at any instant considered. 


“apparent Discrepanctes Recent Work on e * A. and K. 
etéher. Zeſtschr. 14 pp. 161-168, March 1, ‘discussion “Ut 
are wett and Weir ow en the determination’ The present authors 

now reduce their first value by 2 per cent., thus bringing it down to 4-601 „ 10-1. 
[See Abstracts Nos; 1270 (1800), 1746 (q,, and next Abstract.]! FE. B. 


947. Electronic Charge. F. Ehrenhaft. (Phys. Zeitschr. 12. pp. 261-268, 


in not value the charge Of The pape ced 


Matter, A. 
* Visual” Magnetic Field. 8. E. 


Electrictan, 65. p. W. April 18; 1 — 
before’ Royal Society.) A. Campbeil- Swinton. (Electrician, 65. 
p. v0, Apen 22, 1910) K. Dunlap. — — 
(Electrician, 68. . 1088, April 7, Abstrart paper redd 
before, the Baltimore: Section of the Amer, Inst. Bent. Engin)» 
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electric and thermal currents. “BOK. B. 
042. Electric Conductivity for Oscillating Forces on the Electron Theory. I. 
ishiwara. (Mattiematico-Physical Soc., Toky6, Proc. 6. 4. pp. 66-65, April, 
1911.)}—The calculation indicated in the title is carried out by two methods, the 
starting-point being the work of H. A. Wilson on the electron theory applied to 
the optical properties of metals. [See preceding Abstract and No. 224 (1911). | 

E. H. B. 
Supplementary to the papers dealt with in Abstracts Nos. 1784 (1910) and the 

free 
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960. Theory of Three Coupled Oscillatory Circuits, B. Mack. (Jahrbuch d. 
Drahtlosen Telegraphie, 4 pp. 188-195, Dec., 1910.)—Mathematical. 


O52. An Electrolytic Detector. J. E. Ives. (Jahrbuch d. Drahtlosen Tele- 
graphie, 4 n- 148-117, Sept., 1910, Phys, Zeitechr, fd. pp, 1182-1188, Dec. 8, 
1910.)—Notes on a detector consisting of two silver wires, in contact at one spot, and 
W. 

962. Two Men Types of Magueto meters. J. (Terrestrial Mag- 
— 

‘Médicale, 19. pp. 265-267, March 25, 1011. — The very compact apparatus described, 
which is made by the firm of Malaquin and Dutertre, of Paris, comprises a mercuyy 
interrupter for gaseous dielectric, a driving motor which can be actuated off di 
or alternating current, and a, rotating 


rj od ot bast 
N. Nagaoka. (Mathematico-Physical Soc., Tokyo, Proc. 6, 3. pp, 47-1, March, 
1011.) —in connection with his recent papers the author gives a further g-series 
formula for computing the mutual inductance of two parallel coaxial circles 72 7 
Abstract No. 666 1 Tables are also given which enable the r 


Cylinder ina Magnetic Field. o Grotrian. face 
577 1. pp. 1-56, 30, 1910,)—An experimental investigati the ; 
of the method of determining the distribution of 
t of the magnetised mass [see Abstract No. 1416 


200 4 


9008. Supposed Propagation of “ Equatorial Magnetic 


177 
25 
8 
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Density of Viton (Radien „). R. W. Oray 
Ramsay. (Roy. Soc., Proc. Ser. A. 84. pp. 586-550, Jan. 26,1911. Chem. 
News, 108, pp. 24) and pp. 00-101, March 8, 10110. —The aper 
gives a more detailed account of the experiments described in Abstract 
No. 1620 (1010. The balance used for the weighing of the niton (RaEm) 
‘Was sensitive to 2 micro-mgm. and acted on the same buoyancy principle as 
that of Steele and Grant [Abstract No. 1988 (1909)], several modifications, 
héwever, being introduced. Full details are given of five experiments to 
determine the atomic weight of hiton (RaEm); the mean result being 228. 
An experiment was also made to determine (by weighing) the amount of He 
Livy onl the niton and its products on complete disintegration to RaD, 
the r was in good agreement with the disintegration theory 
one-fourth of the He had entered the walls of the weighing tube and 
had to be expelled by heat and subsequently weighed. The experiments 
thus afford further proof of the disintegration theory on which the. atomic 
weight of niton should be 2224 (Ra 22964—He4), and that nitom (Na Em) 
should lose g atoms ol we on decay to RaD; le., one each from Nt, RHA, 
and Rac. M. 
a 958. Separation of Ionium and Actinium from Residues. B. B. . 
wood. (Roy. Soc., Proc. Ser. A. 85. pp. 77-81, March 14, 1011.) — The 
deals with the chemical separation of ionium and actinium from 
“actinium” precipitates separated from 500 kg. of ‘pitchblende 
residues purchased by the Royal Society. An Ac-containing material was 
separated, of about 20,000 times the activity of uranium oxide, and in amount 
equivalent to the quantity of Ac in equilibrium with 80 mgm. Ra in a 5 
active mineral. 1˙8 em. of thorium oxide containing ionium was separa 
with an activity about 8000 times that of an equal quantity of ‘urani aie 
was determined by the scintillation method to be the amount bene 
in equilibrium with 58 mgm, Ra. The amount of He produced by i 


959. Relation between Viscosity and Alomic Weight for the Inert Gases, with 
application to Radium Emanation. A. O. Rankine. (Phil. Mag. 21. pp. 45- 
58, Jan., 1911.)—The author has calculated the viscosities of Ar, Kr, and Xe at 
their critical points by extrapolation by Sutherland’s formula from the values 
obtained in his previous experiments [Abstracts Nos. 888, 1887 (1910)]. The 
squares of the values obtained are found to be proportional to the atomic 
weights. This relation is therefore used to obtain the critical point of Ne, 
which is calculated to be 61°1° abs. Using the same relation, the viscosity of 
RaEm is calculated to be 2180 x 10 at 0° C., taking the values 222° and 
877° abs. for its atomic weight and critical point [Ramsay and Gray, Abstract 
No, 1520 (1910)}. From this, by comparison with the viscosity of He, the 
ratio of the molecular volumes of RaEm and He becomes 16°97, or 7°16 with 
Sutherland's correction. Tables are given of the molecular constants of the 
various inert gases. E. M. 
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900, Temperature Measurements xpcrimentat Carborundum Furuace. 
H. W. Gillett, (Journ! Phys, Chem. 16. pp. 216+806,, March, 
a long account of experimental work done on a small carborundum furnace, 
with special reference to the temperatures attained, the methods of measuring 
these temperatures, and the calibration of the pyrometers used The compo- 
sition of the charge for the carborundum furnace’ was first-studied, and an 
excess of car bon found advisable, A form of double tube for tempetature 
measurement by optical and radiation pyrometers bas been devised which 
minimises fume trouble. The use of carborundum tubes for this purpose 
has been introduced, and used up to a temperature of 28007; gentle suction 
being employed to sweep. out fumes... The mechanical ptoperties uf 
these tubes have been briefly studied, as have also the variables affecting 
them ; the cooling effect of the current of air used tock aut the fumes was 
found to be negligible, and the corrections for the temperature drop through 
the graphite plug were determined. This tube has been found to give prac- 
tically black · body radiation, both for optical and radiation pyrometers. The 
Wanner pyrometer has been made more sensitive at very high temperatures 
by the use of a dark Flass, 4 sensitiveness of 10° being obtained up to 2600°. 
The calibration of the Morse thermo-gauge has been examined, full details of 
the work being given. A special form of Thwing pyrometer for use with a 
small field with a high degree oi accuracy and for very high temperatures 
was examined. All three pyrometers mentioned above were calibrated 
against a spectrophotometer on the basis of Wiens law. Data have been 
obtained indicating the value 14, 200 for the constant C, in Wiens law. The 
Wien and Stefan- Boltzmann Jaws have been found in agreement up to 25009. 
The temperature of formation of siloxicon has been determined as 1640° + 80°, 
that of canborundum as 1820°+ 20°, and the decomposition temperature of 
carborundum to graphite as 2220 f 20° It has been shown that amor: 
phous earborundum” is probably not formed iu the commercial furnace, and 
the influence of the formation of graphite round the core, by the decomposi- 


901. Reducing Electric ‘Smelting. of. Oaidic idapiumel ron W. 
Borchers. (Metallurgie, 8. pp. 246-248, April 22, 1014 — The. reducing 
smelting of, mixtures of ore and carbon in the eclectri¢ ſurnace is inefficient, 
because the slag separates the oxide from. the reducing agent. In the case of 
titanium-iron ore the smelting can, by jnsufiicient addition of carbon, be so 
conducted 175 a mixture of titanides and carbonides remains, in contact with 
in The smelting is carried on in two furnaces., In the one the orte 

in the other (electric resistance furnace) the 

101 * nad nos ei bas Dos — 
908. — Le K. Le Chatelier. (Comptes Rendus, 
162. pp. 650-662, March 18, 191 — Te spontaneous alteration of pressed 
sheet aluminium vessels has received considerable attention of late [see 
Abstract No. 660. (1011) l, and the adthor has examined microscopically: a 
number of sound and disintegrated aluminium camp vessels, -Apparently 
the disintegration is intimately bound up with the development of an open 
cellular structure, the metallic grains becoming separated either by chemical 
or mechanical action. Laboratorytexperiments indicate that the presence of 
small quantities of calcium greatly facilitates this opening-out of thestructare. 
doidw odt to modo Isvieviy 
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800° C., and — 2 — the effect. When the 
action ceased at one part of a plate, it may still be observed at other parts. 
Brown gold differs from ordinary gold not only in colour, fragility, and 
adhesivity, but also in density, magnetic power, and other physical and 


and sodium amalgam and finally again distilled (B. P. 186°6° C. uncorrected). 
The reaction, which is almost instantaneous, is started by heating the bomb 
to a low red-heat. Subsequently, on leaching the product with water, 
titanium alone remains, partly as a grey powder, but mostly in the form of 
2 n analysis, prove to be pure Ti with no trace of Na 
and 108 per cnt. respecte In this way, from 600 gm. 
chloride and 245 gm. of sodium, a yield 
theoretical value was obtained, some of the metal having been 
undoubtedly, either by the sodium, which always contains oxygen, or by the 
water iu the subsequent leaching. The pure ‘metal, although hard and 
brittle’ in the cold, may be forged ‘at a low red heat into small rods.” The 
g-point ‘of pure Ti, determined electrically by heating a rod of this 
nature in a vacuum by means of an incandescent filament, lies between 
1800° and 1850° C., and is certainly not greater than 1850°C. Finally, for 
the specific heat, the author’ obtalus values varying between 01463 for a | 
temperature range of 0-100° and 01568 for a range of 0-388° C. As to the 
reduction of titariifiuiorides by the alkali metals, the product obtained by the 
author never contained more than 780 per cent. Ti ; whilst the reduction of 
oxide and carbide. C. A. W. 


urn. 99, pp. 106-308, Feb., 1911.)}—Describes an investigation of the 
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968) Adhesivity of Brown Gold. Hanriot. (Comptes Rendus, 162. pp. 369 
872, Fehl. 18, and pp. 704-706, March 18, 1911) —-When two plates of 
brown gold [see Abstract No. 551 (101 ], heated below the temperature 
at which they change into ordinary gold, are placed in contact, they become 
joined one to the other, a phenomenon which the author terms “adhesivity.” 
This property is not electrical or magnetic, nor is it due to softening of the 
metal by heat, since the plates adhere even some time after completely 
cooling: A plate of brown gold will, after heating, adhere to a plate of 
yellow gold, or to another one of brown gold, if the latter has been also . 
chemical properties, and is evidently a distinct variety of gold, dimorphous 
with, or an allotropic modification of, ordinary gold. Adhesion only occurs 
between plates of the two different varieties, and the contraction which takes 
place in brown gold when heated [(see Abstract No. 551 (1911)] is attributed 
to this adhesion. Platinum possesses a similar property. W. H. St. 
964. Metallic Titanium. M. A. Hunter. (Renssclaer Polytechn. Inst., 
Eng. and Science Series, 1. pp. 1-9, 1911.) — The author succeeds in preparing 
almost pure titanium by reducing titanium tetrachloride with sodium, the 
reduction being effected in a closed steel cylinder (Nilson and Petersson). 
For this purpose titanium chloride, obtained by the chlorination of approxi- 
mately pure titanium carbide, was re-melted in a current of nitrogen, and 
subsequently repeatedly distilled, the end fractions being rejected. The 
fraction boiling between 186° and 187° was shaken repeatedly with mercury 
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is interesting from a purely scientific point of view and alsé from a practical 
point of view, as these amalgams are largely used im dental practice. 
thorough revision of the Sn- Ag system was first undertaken, and it vn ound 
that no compound other than Ag,Sn exists. The next point was to investigate. 
the phenomenon of ageing of these alloys, for it has been found by G. V. 
Black that fresh filings of Sn-Ag alloy require half as much mercury again 
for amalgamation as similar filings which had been kept several months, or 
which had been heated for half an hour to 100°. In order to coafirm the 
existence of, and to determine the extent of “ageing,” a quantity of filings: 
A gm.) was shaken with excess of Hg for 2 min. and then the excess of Hg 
was squeezed through a small bag of chamois leather by a 66-Ib. weight 
applied throngh ‘a piston in a cylinder 20 cm. in diam. From the experi- 
ments it was found that “aged” filings retained only half the amount oi 
mercury that the “non-aged”’ filings did, namely, 0°41 instead ot O oi their 
weight. A table is given showing the amount of mercury retained by aged 
and non-aged filings. Experiments are described which were cased: out 
with a view of testing various hypotheses in regard. to the nature of ageing, 
and the conclusion is drawn that ageing is a property of the AgsSa compound. 
contained in the alloys, and a fine state of division is essential for its occur-. 
rence, also that the’ phenomenou is due to polymerisation of: the Ag, Sn. 
Kxpetiments are also described on the hardening of Sn-Ag amaigams, Which 
prove that a chemical reaction takes place, resulting in the breaking up ot the 
compound Ag;Sn in order to form the compound Agskigy, leaving all the tin 
n the free state and causing the hardening. C. O. B. 


900. Octlusion of Hydrogen by Palladium-Gold Alloys. A. J Berry. 
(Chem. Soc., Journ: 90. pp. 468-466; March, 1011.) —Alloys containtifig. 50 to 
100 per cent. Pd were prepared, and the occlusion measured by making the 
alloy act as kathode in a voltameter containing dilute sulphuric acid It was 
found necessary to previously anneal the alloys for 2 hours at 660. in 
order to get consistent results, the amount of gas absorbed depending largely 
on the physical condition of the surface of the metal. The ‘results show that 
the occluding: power of these alloys is simple function of: the Pd-content 
though not simply — contaiaing 19°5 per cenit. Pd 


Gold Feblurium — M. Conte, — Rendus. pp. 
962; March 27, 1011. Some twenty mixtures of specially purified Au and Te, 
in different proportions, have been heated to fusion ior I hour in sealed tubes, 
and the polished surface of the cooled alloys microscopically examined. 
Tuo separate constituents are visible for all mixtures except that correspond - 
ing in composition to the formula AuTes This compound forms euteeties 
with both Au and Te, but no compound corresponding to Au, Te has been 
Obtained. Measurements of the e. m. f. oi solution oi the alloys in dilute 
nitric acid confirm the existence of only one compound, Au Ten this being 
slightly less than, or equal to 0°55 volt for all alloys containing 49 61 per cent. 
e less than 42 per cent. Au. 

30. O18) eum 2b in 
onuloe 
008. J. Petrenko and A. 8. Fedenow.. 
(ZeitschnAnorg, Chem. 70. pp. 157-100, March 6) 111 The investiga- 
tion of this series was undertaken because of the interest arising from the 
fact that the alloys of Ag with Mg and En, analogues of Cd, and the alloys of 
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Cd with Cu and Au, analogues of Ag in the periodic system, have already 
been <ainvestigated [see Abstracts Nos. 078, 1817, 1478, and 1799 (1000) ]. 
Thirty-four alloys were prepared from Kahlbaum's pure metals and their 
coolimg»carves taken along with those of the pure metals, the results being 
subsequently confirmed and extended by microscopic analysis of slowly: 
cooled and quenched samples of the alidys.. The authors found that Ag is 
sensibly volatile in the presence of Cd at temperatures considerably below) 
900° C. The liquidus drops from the melting-point of Ag to that di Cd with 
no maxima, but consists of seven branches corresponding to the separation 
of the solid solutions a (Ag-rich), 8, y, &, ¢, and (Cd · rich), while between 7 
and 19 per cent. Ag it seems probable that the compound AgCd, separates. 
There is also a possibility of the existence of the compounds Aged, (v solid 
solution) and Aged, (e solid solution). Alloys corresponding to the latter 
are rose - coloured and very brittle, and such a compound 
would be quite analogous to the compounds Ag Ln, and CusZns. Between 
89 and 64 per cent. Ag the alloys undergo two changes in the solid, one at 
426° corresponding to the breaking up of the 8 solid solutions into the 
saturated solutions a and y, and the other at 200°C. corresponding to the 
interaction of the a and y solid solutions with the formation of the 
AgCd. Bruni and Quercigh’'s results [see Abstract No. 161 (1911)} showed a 
continuous series of solid solutions between 19 and 100 per cent. Ag, this 
being the principal difference between their results and those of the present 


, 960: Decomposition of Calcium Carbide by Heat. G. Erlwein, C. Warth 
and R. Beutner. (Zeitschr. Elektrochem. 17. pp. 177-179, March 1, 1011.) — 
Commercial calcium carbide is decomposed by heat already below 1000° C. 
The carbide turns black and there is a liberation of carbon and probably 
formation) of subcarbide (suboxide 7), but no reduction to calcium. The 
heated product 
liberate hydrogen (which would indicate the presence of metallic Ca), but 
continues to bind nitrogen to cyanide. When the commercial carbide is 
heated without any addition and in a hydrogen atmosphere, the decomposi- 
tion proceeds gradually and is not noticeably accelerated above 1000 C. In 
the presence of 10 per cent. CaF; (also of CaCl,, NaCl, iron filings, &c.) the 
decomposition is more rapid, and particularly more rapid when the tempera- 
ture of 1000 C. is exceeded ; 


970. Precipitation of Free Carbon Alloys. W. KH. Hat 
feld. (Roy. Soc., Proc. Ser. A. 85. pp. I-18, March 14, 111.) — Deals with 
the chemical physics involved in the precipitation of free carbon from the 
alloys of the Fe-C system. In the author's opinion, the double diagram based 
on the assumption of a metastable and a stable equilibrium is inaccurate, 
since, in the liquid or the solid state, that carbon which is in solution is con- 
tained. therein as carbide. Experiments are described and illustrated by 
photemictographs, which afford evidence that the carbide must separate out 
from solution before free carbon can appear, and that it is only the struc- 
turally free carbide that can dissociate; carbon will not separate from 
solid solution. The ihftuence of St, 4 and Mn upon the precipitation are 
found to be as follows: (1) The Si (if it be the only foreign element present) 
is not uniformly distributed through the material. The carbide, whilst not 
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containing so much as the matrix, has present a percentage increasing with 
the Si-content of the alloy. () The Ma is largely found. ia the carbide 
to me exclusion of the Si. (8) The sulphur appears to cause 

of the Si: from the carbide; but the methods employed failed to reveal the 
presence of any quantity of S in that constituent,..(4).The heat - treatment 
experiments indicate that the presence of these elements, hy modifying the 
composition of the carbide, renders it more or less diſſicult to dissociate at a 
given temperature. By altering the composition. of the alloy, the solubility 
of the catbide in the austenite was modified, and therefore more or less free 
carbide was subjected to the conditions of dissociation. It is also. shown that 
the space Secupied by, and the structure of the free.‘ annealing,” carbon 
nodules are determined by the size and structure of the free carbide from 
which they are produced. The precipitation of free carbon during cementa- 
tion is discussed, and the phénomenon of black steel is considered in the 


971. — of the on the of 
Valve Cells, G. Schulze. (Ann, d. Physik, 34. 4. pp. 657-710, April 7, 1911. 
Communication from the Physikal.-Techa. Reichsanstalt.)—The author. uses 
Ta anddes for his comparisons, because they show the valve effect in all 
electrolytes with the exception of hydrofluoric acid. The formation curve of 
Ta and also of other metals shows two points of inflection ; the first marks 
the beginning of a spark discharge, while the rise in the tension continues at 
a diminished rate ; at the second, more pronounced point, the sparks become 
more noisy, and the rise of tension ceases. The first point seems essentially to 
depend upon the anode metal, the second on the electrolyte. Tantalum always 
reaches its max. tension; in Al, Bi, Sb a real and an apparent lower max. 
tension must be distinguished; the latter is observed in lytes in which 
the metal is noticeably soluble. The real max. tension is about the same for 
the four metals. The max. tension of Al is in diluted sulphuric acid 20 volts, 
in fuming acid 425 volts ; as the solubility of the Al in sulphuric acid decreases 
with rising Concentration, the apparent max. tension approaches the real maxi- 
mum. As regards Ta anodes and various anions, the max. tension depends 
upon the equivalent concentration of the free anions (not on the total concen- 
tration of the electrolyte). There is for every metal in the anion a charac- 
teristic specific max. tension, almost independent of the anion, and in this 
respect the metals may be arranged in a series which begins with Pd 
(20 volts) and ends with AI (660 volts). The author refers his specific tension 
to an anion · concentration of 005 N. The specific tensions of anions which 
do not contain metals lie, on the whole, higher between the limits’ 440 3 
500 volts, and anions containing N, S, C, give similar curves, With incr 
concentration the specific tension decreases, fairly at the same rate for all 
electrolytes (by 0°24 per cent. when the concentration increases by 1 per 
cent., within the range 005 to O N). Metals which produce low-tension, 
values as anions do this likewise as kathions of a non-dissociated molecule ; 
Fe, for instance, both in the anion Fe(C O): atid in the molecule 
Fe (H COOK. Tue free not affect the max. H. B. 

972. bs Bo Determination of Nickel and Cobalt by means ‘of the Gause 
jonary Anode. R. C. Benner and W. H. Ross. (Amer. 
Chem. Soc., Journ, 83, pp, 408-504, April, 19110 —[See Abstracts Nos. 1820 
(1908), 180 and 560 (1911).] The rapid determination ot Ni by means of the 
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gauze electrode and stationary anode can be carried out auοsfully, using 
the following electrolytes : (i) Ammonium sulphate and ammoniam hydroxide, 
(2) ammonium acetate and ammonium hydroxide, (8) sodium acetate contain- 
ing free acetie acid, ( ammonium formate in ammoniacal solution, (5) 
s64ium formate in both acid and alkaline solution, (6) ammonium carbonate, 
and ammonium hydroxide, (7) ammonium oxalate either in neutral solution 
or acid with a mineral acid or alkaline with ammonium hydronxide, the last 
solution giving the best results. A tendency to form anodic deposits with 
with any of the electrolytes used could be obviated by the addition of enough 
ammonia or of glycerol mixture (6 cm. glycerol, 45 cem. alcohol, and 
50 c. em. water). The same electrolytes could be used for cobalt, with the 
éxception of which gave low results. A cyanide electrolyte gave bad. 
results with ‘metals. — 
smallest kathode used being 8°5 cm. high by 25 cm. in diam. and made of: 
pt. wirt Oi mm. in diam. with 28 meshes to the sq. em. The tate at which 
deposition takes place is practically the same for all the electrolytes which 
can be used in ammoniacal solution, and is little affected by the amount of 
a added ; it is not quite as rapid as when the electrolyte is mechani- 
ar In acid solutich the rate of deposition is not quits us great as in 
solution, and decreases slightly ax the sinoont of is increased. 

T. S. P. 
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— dition Cancssugar on the Accutacy of the Capber 
Vollawieter.” L. Dede: (Zeitschr. Elektrochem. 17. pp. 288-289, March 15, 
1911) — The author finds that the addition of cane-sugar to the solution used 
in a Copper voltameter makes the latter accurate for current densities as low 
as 009 „ 10 amp. m.. The electrolyte used in the voltameter was made 
up of 10 gm. of copper sulphate and 15 gm. of cane-sugar in 100 c. m. of 
distilled water. Comparison determinations with a silver voltameter in series 
gave à percentage difference between the weight of copper deposited aud 
that calculated from the amount of silver deposited, varying from —0108 to 
+0°02%6 per cent., thé current density at the kathode varying from 0°09 x 10 
to 2000 10 amp. ů 


Action ‘of Radium on Ammowia. E. P. an. 
99. pp. 132-185, 1911.)—The author finds that of Ra 


9978. Pressure of Ligiuid er Constant: Temperotare 
F. Michaud. Rendus, 182. pp. 849-851, March 27, 191])—The sole 
cause of the in Vapour Pressure of a liguid af constant temperature is the 
variation ol the pressute on the liquid, 
A. F. 


970. — Cold. J. J. Smith. (Metallurgical and Chem: 
Engin, 9, pp. 174-175, April, 1911.) — The author criticises Swinburne’s statement 
that the mixture A gases 22 an increase of entropy (compare act 
Noe ang ob that, Sido Marchis and his own 
inquiries, the L’ Lig ide require only , of the et which 
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